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About this Manual
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or contain dated information, and the scan quality may not be ideal. If we find a better
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. " CERTIFICATION

The Hewlett-Packard Company certifies that tiis instrument was thoroughly
lested und ispected and found to meet its published speeifieations when it
was shipped  from the factory. The Hewlett-Pachard Company further
certifies that its calibration measurenients are traceable to the 1.8, National
Burean of Standards o the extent allowed by the Bureau’s calibration
facility. '

WARRARTY AND ASSISTANCE

'This Hewlett-Packard product is warranted against defeets in aterials and
workmanship, This warranty applies for one vear from the date ¢ 7 defivery,
or, in the case of certain mojor components listed in the manuel, for the
specified perfod. We will repair or replace products which prove to e
defective during the warranty period provided they are returned to
Hewlete-Packord, No other warranty is expressed or implied, We are not
linble for consequentiul damages,

Service contraels or customer wassistunee ageements ore ovailable for
Hewlett-I'ackurd products that require maintenanee and repair on-site,

For any nssistance, contact your neavest Hewlett-Packard Sales nnd Service
Office,




UNIVERSAL COUNTER
53258
and 5325A

SERIAL PREFIX: 1216A

This manunl npplics dircetly to HP Model
63268 Electronic Counters  having  serinl
prefix number 1216A,

SERIAL PREFIXED NOT LISTED

For newer instruments with serinl prefix
nhave 1218A, a “Manunl Changes” sheet is
included with this manunl, For older instru-
ments with  serial  peefix  below  1216A,
changes required to backdute this maanal
con be found in Section VI Model 6325A
is also deseribed in Section VIIL

OPTIONS

For instruments having Option 001, refor
to Section VII, i
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MANUAL CONTENT

This manuid is supplicd Lo help you make best use of your
hstrament,  The manut]l eovers elght sections of fnfor-
malon i follows:

SECTION 11 an introductiontothe instrument, Electrical
specificationy are given, plus information on dccessories
and appleations,

SRCTION I covers lnspvuiun, power, mounting, p.u.klng
shipping and connection,

SEC'I‘ION HI outlines operating nrnaodures.

SECTION 1V dlscasses logie, [uml.unenlulb and opm ntion
of assemblics,

SECTION V contalns disassembly and repstir procedures
and an in-ecabinet performance ‘checls,

SECTION VI lists replaceable parts:

SECTION VIIgives information on bllll()llb and mannal
changes,

SECTION VIII contains cireuit diagrams, component Ioc.l-
tors and waveforms, Alse ineluded are adjustment pro~
cedures and troubleshooting information,

HOW TO ORDER

To order ap operating und service manual, contacet the
neare.t Hewlelt-Packard Sales and Service office, Give
complete model, nume and efght digit serial number, The
serinl number plate [s on the rear panel (sce Paragraph
1-10 for serial number system). Comments onthis manuil
are welrome al any Sales and Serviee office,
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Madel 532613

Section |
Goneral

| SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION

1-2. The Hewlett-Packard Model 632613 Unlversal
Counter measures irequencles from & to 20 Mz,
periodaverage up to 108, the ratio of two Irequencies,
and thetime interval between any two events over the
range of . 1 ps to 108 seconds, The Counter fealures
golid stite design using Inlegrntqd circults,

i

[}
1-3, Other featires are: o

[
w, ‘True buffer storage, This =|‘:rmridezs digital re-
corder information during the pate time,

b, Blankine of insignificant digits in the dispiay,
I

¢, Remote programraing.

d., Decade scalipy up lo 108,

" a. Display overflow indicator,

—

100 25 maximum sample rate,
g, Oscilloscope marker output,

h. Four-line DCD output (18421) for use with digital
recorder, : ‘

1-4, SPECIFICATIONS

1-5. Tahle -3 gives adl electronic and mecliinicil
speckfications for the Counter,

1-6. APPLICATIONS

1.7. The 532513 will messure speed, flow rate, and
sther phenomenn when used with appropriote trans.
ducers. It can simiplify design, test, mud enlibration of

Table 1-1, Equipment Supplied

of filters, oselllators, scalers and other devices that
require eritical frequency or time fnterval measure-
ment in thelr manufacture or mitintemnee,

1-8. OPTIONS

10, The Counter is nvablable with the following option:
Option 01, remnte programable input sttepuntor nnd
ACDC switch for Chomnels A and 13,

1-10, INSTRUMENT IDENTIFICATION

1.1, Hewlett-Pockard uses o two-seetion serinl number
mognted on the rear panel,  Berlier instruments use nn
vight-digit serinl pumber (000-00000).  "Tie first throe
digits ore 1 sering prefix number; tlwllnul five diglts refer
to the specific instrument.  Later instruments vse o nine-
digit serind number OOODADNY,  The Tlirst four digits
nre the serinl prefix and the lust five digits refer to the
specifie instrument,

112, All instroments with game sernl prefix are the snme,
The group of instruments to which this manual applies
directly {n identified on the title page.  For older instro.
ments (lowoer serinl prefix) mnke mnnunl changes listed
in Section V1L For newer instruments, having serin pre-
fix higher than these listed on the title page, o *Manual
Changes!  sheet §s  included, deseribing  the  requived
manun! changes, The manual for on instenment having
specini vleetricnl modifieation will include an insert sheet
describing thut modifieation, If n change sheet or special
information sheet is missing, Informntion ean be supplied
on request by any Hewlett-Packard Sades and Serviee
office listed ot the back of this manual,

1-13. EQUIPMENT SUPPLIED
114, Fguipmont supplied is listed in Table 1-1.
1-16. ACCESSORIES AVAILABLE

L6, Aceessorios avallnbie nre listed in Table 1.2,

Table 1-2, Accessories Available

Deseription ~HDP Pasl No,
Detachable power cord 7-1/2 fect| . 5120-1378
(231 vm) long; NEMA plug
Two cables: 4 feet {122 em)'long, 10503A

male BNC comectlors

Rack mounting kit 053256 -60031

ey

Deseription HP Part No.
Digital Recorder 50508
Recorder inlerconnecting 10513A

cable

1-1



Sectiun 1 Madel 632613

General

Iable 1-3, Speckiications

I

|
INPUT CHANNELS A .AND B

Ranga. de 0-20 MHz
ne 10 11z2-20 MBz

benalti\'lty (min. )2 0.3 ¥ rms sine wave,
0.3 V pep pulse; )6 ns nminimum puise width,
Ch A; 60 ns min,, Ch D3,
Sensltlvily ean he deereased by 10 or 100 times,
using the ATTENUATOR ("itange”) switch,

Impndance: 1 M2 shunted by 35 pF,

120 V rms (<1 kHz) X1 range
260V rms X10 range
500 V mus X100 range

Overload Level: 1.6V rms x AYTENUATOR
geltings.

Trigger Level: PRESET lo center Lrigrering
about 0 V or adjustable:

M ximum Input:

+ 1V Xl range
+ 10 V X10 rauge
F 100 V X100 pange

Trigger threshold band <1, 0 mY, referred to
input ot maxtmum [requency

Slope: ’{ndcpondcnt selection of positive or negative
slope,

Channel Inputs: Common or separate lines.

Merker OQutputs: Raar panel BNC, -6 V pulse inlo 6
K resistance, 0.7 us whdth(Marker A and B) nt
sturt and stop of gate time,

START (TOTALIZING AND SCALING)

Frequency Range: 0tu 10 MHz.

Functlon Setting: START pushbutton,

Factor: 1 to 108 selectable in deeade steps.

‘Input: Chamnel A on front panel,

Qutput: Rear janel 'UME BASE BNC,

Display: Channel A lnpul divided by erealing [.u.lur :

FREQUENCY:!

Range: 0 to 20 Miiz., :

Input: Chamnel A,

Gate Time: 0.1 pus to 10 seconds in dcqndr steps.

Accuracy: :1 count ¢+ time base accuracy.

Readout MHz or kilz with positioned deetmal
point.,

TIME' INTERVAL MEASUREMENT

Range: 0.1l psto 108 seconds, . ' ;

Input: Chamnels A and B; can be coyumon or
separate,

Time Base Frequency Counted:
gelectable in decade steps.

10 MHz to 0, 1 Hz

Accuracy: +1 count ¢ time base accurney + trig-
ger ersort,

Readout: ps, ms, seeonds, or 1P's of sceonds
with posttioned declmal,

PERIOD

Range: o m.m MHz.

Input; Channel A un front panel

Frequency Cuunted: 10 Mlz to 0, 1 Hz selectable
in decnde steps,

Accuracy: :1 count + lime base aceeracey ¢ (rig-
ger error*®,

Readout: s, ms, seconds, or IO'b of seconds

with pasitioned decimal,

?ERIOD AVERAGE

Range; 0 to 10 Mz,

Perjods Averaged: 1 to 108 selectoble in e e
steps, \

Input: Cleinnel A on front panel,

Frequency Counted: 10 Mllz.

Accuracy: +1 count + Ume base nceuraey ¢+ triy-
ger errort®,

Readout: ns, is with positioned decimal,

RATIO

Displnya' Fa/Fly x Multiplier (M)
108, selectable in decade steps,

Range: Channel A 0 to 20 Milz,
Channel B 0 to 10.0 MHz,

Accuracy: +1 count of Fa + trigger error*? of Fh,

M« 1 through

Reedout: Dimonslbnless; positioned decimal
point for number of periods averaged.

TIME' BASE
Crystal Frequency: 10 MHz,

. Stability:

Aging Rate: Less than 3 parts in 10 /mu.

i

*For any waveshape, trigger error is less thaa

0. 0025
+ Signad Slope (velts/pus)

microseconds.

“Trlgger1 orror is less chan +0, 3% of ope period
+ perfoas averaged [or signals with 40 4B or
better signal-to-notse ratio and 100 mV rms
ninplitude,
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Seetion 1
Cereral

Table 1-3. Speellications (Continued) , |

Temperature; <1« " paris in IUG, 0° ty 6O"C,

Line Voltage: < -1 part in 107 for + 10% lne
voltage variution,

Oscillator Qutputs 10 MUz, L OV p-p, 50Q

(approx. } source impedance nb rear panel BNC,

External Input: 1 Milz  LOVrms
2.6 MHz  LOVrems

e Mz LOV rms

IOMH:z L OV s

Time Dase Output: Nepntive pulses, +4 Vi OV
{upen eireuit), 100 ns wide, Available at
rear panel BNC,

Gate Qutput: 0V while gate upen, +4 V while
gate closed, Available at rear panel DNC,

GENERAL

Display: 7 digits, long-lfe ueon digitnl display
tubes,

Blanking: Suppresses display of unwinted zeros
left of the most significant digit,

Display Storage: Holds reading between samples,
Rear panel switch overrides storage,

Sumple Rate: FAST posi’ on: Contiruously vari-
able from less than 10U 18 to np).roximately
20 ms, NORM position: Continuously variable
from less than 20 ms to approximately b sec-
onds, HOLD positlon: Display ean e held
indefinitely,

Reset: Manuzl,

" Overflow: Front pancl neon indicates when the

display range has heen exceeded,

Rﬂhote ?rogrn.minlng: All frout panel controls
eie single line progrannable except:
I
SI:P-COM (separate-crmman) Switch
ATTN {input attenuators)
AC-DC Input Sigral Coupling

Measurement o ts and decimal points cre
each single ! ne programmable,

Connector mates with Amphenol 57-30500
{(Hp 1261-r J86),

Control 3ignal. Single line control each FUNC-
TION;, Operatad by DTL or TTL circuits or
contact closure Lo ground.

Diglital Ontput {for munerals only)

Code: 4-line 1-2-4-8 BCD, "1" state positive,
MO state: 0,26 Voat -1 mA; +0,4 ¥V at
6 mA.
"1 ostater 485 V oopen circult, 2,6 ki
source impedance, nominal,

Print Command: +5 V to 0 V., de coupled;
ogeeurs ot end of gute time,

Storage: Duffer storage 5 provided so BCD
output is canstant while next measurement
is heing made,

Inhibit Input: Inhibits transfer of datn to bufler
storage when instrument's cycle thme i8 luss
than me required for external equipment
to interrogate BCD ovutputs.  Positive in-
hibit +5 V.,

Chassls Connector; Specinl HP manufactured
eonnector nssembly,  (See Accessories
Available betuw, )

Comnectors: All nre BNC's except for Remote
Programming (Cineh or Amphenol 57-40500-
376 and Digital Recorder conncetors,

Operating Temperature; 0° to 50°C,

Power Reguirements: 116 vr 230 volts 1 107, 60
to 400 '~ 35 watts maximum, Fost cireuit
breaker action with interpal power reset switeh
protects supply,  Also rescts when main power
i3 turn off,

Weight: Net, 10 1b, (4,6 k). Shipping 16 1b,
(6,8 kg).

Ontion 01 Remotely progrommable attenuitor
_switeh and nv/de switch, :
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Model 53261

SECTION I
INSTALLATION

2-1. UNPACKING AND INSPECTION

2-2, lJ‘[ shipping earton isdamaged, pskthat carrier's
arent Qo present whon instrument bs unpicked, Insject
instruthent for domage (seratches, dents, broken
knobs, ete,), I instroment 38 dwmaged or fnils Lo
meet specifications, {Performance Check, Tableb-3),
nothly carrier and netrest Hewlett-Packard Sales and
Service office immediitely {offices ure lsted nt the
bick of this manual), Retalbn shipping carton nnd
padding material for earrier's inspection, Tie Sales

and Service office willarreunge for repibe or replitce-

ment of Instrument without waiting for chitm ngainst

‘sarrier to be settled.

\

2-3. STORAGE AND SHIPMENT

2-4, To protect electronic equipment during storige
and shipment always use best packing methods avail-
able, A Hewlett-Packard Salesand Seyvice office can
provide packing materinl such as thatused for oviginal

factory packaging. Contract packaging companies in

many cities can provide dependabl> custom packaping
on short notice,  Following nre recommended jack-
aging methods,

Cover paintyu surfaces of ibstrament with pro-
tective wrapping paper, Pack instrument securely in
strong corrugated container (350 1b, /sq. in. bursting
test)with 2-iich pads placed along all surfaces of in-
strument, Insert fHiers belween pads and container
to ensuye a firm fit,

!

2-8. ENVIRONMENT, Conditions duringstorage and
shipment should be Limited as {ollows:

a. Maximum temperature: «1877F (+75°Ch

b, Minimum temperature: -43°F (-40°C),

2-7. RACK INSTALLATION

2-.8. The Counter is ready for beneh operation when
shipped. A rack mounting kit is ncluded with instru-
mant,  To converl insteyment for rack installation
refer to Figure 2-1 and proceed as fullows:

i

. 4. Remove Lilt s‘l:;.nd.‘I

b. Remove fect {press foot release button, stide foot
toward center on lnslf'umenl, and 1ift off).

2-0

. 2-12,

Figure 2-1, Conversion for Rack Mounting

FILLER
STRIP

Ly STARD
BOTTOM 1FOQT

COVER

FOOT RELEASE
HUTICH

LARGER
KOTCH

¢, Remove adhesive-backed trim strips at front
ond of sides.,

d, tach filler Slrlp nlong hottom edge of [ront
pane: ¥

e. Atlweh flands to front end sides (lniger corney
notel; toward bot m of instrument), The insirament
is ready for rac< mounting,

2-9, POWER CONNECTION

2-10, The Instrumenl may be operated from 1106 or
230 Vac (50 to 400 z) power lines.: A shde switch
on reiar ppel selects 110 or 230 volt operation, Insert
a mtrrow blade screwdriver fn switeh siot and silde
to expose eitter 116" or 230" markings to select
116 or 230 volt ¢peralion,

2-11, LINE FUSE., The lne nse is 0,50 ampere
for 116 voit vperation and 0,25 ampere lor 230 voll
operation,

POWER CORD,  The Instrument is suppliea
with o detachablie power cord, Install as follows:

a, Connect flat plug toae line connector on rear
panel, S

b, Connect pluy onopposite end to 3-wire ace outlet,

Note

Exposedireas of the ingtrument aregrounded
through poweyr cord, Whe¢ only n 2-wire
outlet is available, use HPadapter 1251-0048
and conmect short wire, from side of ndapter,
to ground, ! '
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Sewtion 111
Operation

SECTION IlI
OPERATION

3-1, INTRODUCTION

3-2, This seetion Includes Cauntur operating infor-
mittion, Paragraph 3-3 briefly deseribes the fupetion
of coptrols and connectors on froat and rosr vanchs.
Fable 3-1gives digital recorder eonnections, Figures
3-2 through 3-1¢ure typieal operating mrocedures for
varions meksufement faietione,

Tuble 3-1. Digital Recorder Connections

Function ABJ2
 Display BCDWelght| 7™ No-
(Right End) N U

10 4 16

' 1 17
. 8 5

101 4 8

Tens 2 7

1 ¢

8 Ind

102 4 ¥
Hundreds ‘ 2 H

: 1 F

. 8 p

l 103 4 M
Thousunds 2 N

1 n

B K

Iig 4 10

Ton 'Thossands 2 9
1 L

L 8 12
109 4 14
Hundrod Thousands 2 13
: 1 11

8 T

108 4 u
Millions 2 Vv
o . 1 b

Print Commund: +6 Vto 0V, de, D

coupled; occars at end of gate time,

Inhibit Signal: +5 V B
Reference: +6 V, indicates 1" 3
 level for BCD outpat,

Ground L 1

b ™ H

[N T TR [ 1 i 1 m 1 o

3-3. CONTROLS AND CONNECTORS

=4, The fupcton of coptrols npd carnectors nre us
{nllows:

FRONT PANEL

o SAMPLE RATE, turns Coubter on mid deler-
mines length of fime following gate closure during
which the gate will not open,

b, FAST/NORM/HOLD, sclects range of SAMDPLE
RATE eonlrol and holds display,

¢, TIME BASE/MULTIPLIER, seleets time basce
ar multjptier,

d. RESET, resets display to all zerus,

¢, Nine-push buttons, selecl measurement
functions,

. ATTEN, attenuites input signal by fetovs of 1,
1y, oor 100,

g, AC-NC, sulects ac wr de coupling o Inpat
ampliters.

h. SLODE, v~ selocts triggering polarity of imput
slnal, ' '

8 LE\}EL, adjusts trigger level (ornully set to
PRESET for sine wave input),

} Chamnel A or B INPUT, couneet signal Lo be
counted here,

k. COM-SED, cunneets Channel A nnd B INPUT!s
In parallel, when sel to COM,

i

REAL PANEL

n. MARKERA and B, gives signals fo oseflloseope
intensily modulation,'

b, INT-EXT, selects cither interncl vr externyt
[requency standard, :

¢, O5C, external standard is comected here, or
intcrnal standard is avallable, '

d, TIME BASE, glves time base output as set by
TIME BASE/MULTIPLIER switeh,

¢, GATE, gole vutput,

I. DIGITAL RECORDER, gives BCIioutpul for dig-
ftal recorder,

g. REMGTE PROGRAM, used to <ontrul Counter
from a remote loeation,

h. STORAGE, un-off, holds display (on) while n.
new count Is belng made, . '

L. Line Voltage switeh, selects 115 or 230 volt
uperation. '

3-1
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Seetion NI
Opuration

-~ 4, INTERPRETING DISPLAY

3-8, TheCounterdispiny Is read divectly with mens-
urement unils displnyed amd deeimnl paiat nutomat -
jeally pusitioped.  In START-STOP mode, dechmnl
pointy md measuremaent units are not displnyed, The
nisterisk fur the funetions below ndieate tie ollowing:

FUNCTION  *(ASTERISK]} MEANS

PERIOD A

To ubtain readout in seconds,
L At By

multiply dispiay hy 10,

FREQ A anud] 'The seeond most signifiennt
CHECK digit i not displayed,
RATIO A/D  Mulliply display by 1/10,

3-7. DIGITAL RECORDER OUTPUT

3-8, 'To supply Comnter displny information o P
Model BOSOB Digitnl Recorder, use digital recorder
interconnaeting eable HP Durt No, 106134,  See See-
tion VI for cable p:;x'Lu 1{st,

CAU'TION

1 - Do nol connect Digital Recorder cabletn rear
‘panel REMOTE PROGRAM connector, Power
supply failure will result,

b Note

Whep using HP Madel 60608 Digital Recorder
willi the Counter, press RESET button when
FAST/RORM/HOLD swilehis sul b FASTor
when prister s swilched from nonsoperating |
to operating, WhenSTORAGEswitch isGFF, |
maxiimem saimple rete i 20 ms (NORM) and 8

Mudel 62613

i independentcf FAST/NORM/HOLD setiing,
For other records it miy be becegsiry to
modily Counter nssembly AB by ramoving
CII0 and grounding the pnode of CR4L,

3-8. COUNTER INPUT IMPEDANCE

J-10,  As illusteated i Figure 3-1, Counter input
impedanee decprepses b higher frequencies,  ‘Thig
decrense §s due to enpaeitive loading effeet of jnpt
ampliffer and other steay eapacitnnee in input eireuits,
If n signal souree of Nxed impedines is conneeted to
Counter INPUT, o mater ut the signal source will not
indieate the trae input level at the Counter INPUT,
Tou avold tis error, monilor Jevel at Counter INPUT
with an RF voltmetar, such as on HP Model 4114, to
ensure nsatisfacwory fnput Jevel, *

Figura -1, Typleal Input Impedanee vs
Imput Froquency

L NEG T
]
,é,loov. e N
§ 1o —_—
F 3
‘g X
o
-
100 —
]
10 - = I
' |OHY 100HE IKFz  ONME [OOKHE INHZ  (OMHE [QOMBY
INPUT FREQUENCY

'
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Figure 3-3,  Frequency Mensurement

FREQ A (Frequency Measuremont)

TurpCounter on with SAMPLE RATE contral, G, Gel CHARNNEL A LLPTEN (o X100,
7. Set CHANNEL A AC-DC switeh to AC,

4, Sct CHANNEL A LEVEL to PRESET,
Sel TIME BASE/MULTIPLIER to 1sce, Note: . : .
e A \ 0. Connect signal to be counted to CHANNEL A
Gther gate Limes mny be used, INDUT {10 Hz to 20 Milz),

Press FREQ A bulton, 10. Decreaseattenuationwith CHANNEL A ATTEN
Sot COM-SEDP switeh to SEP, entil a stable count s displayed,

Set FAST/NORM/HOLD switeh to NORM,

3-3
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Figare 3-3, Self Cheelk

Model 632613

il .

d

o Wl il AL g L M

W

d

PR LY | T

2, DPress CHECK button,

|
«. Hot FAST/NORM/HOLD switeh 1o NORM,

4
EYNANIY ¢ Bausabp
Tl LT

Tl L L T N

S oweray Jaseaed )
. u 1
: P '

CIHECK (Self-Chieck Qporution)
I, TurnCounter on with SAMPLE RATE control,

4, Scl STORAGE switeh Lo ON,
b. Set INT-EXT switch to INT,
6, Sct TIME DBASE/MULTIPLIER switch from .1

s to 10 see.
helow.

Display should be as shown

TIMYE BASE/MULTIPLIER

DISPLAY + ONE COUNT

UNITS

ARRTIE ||l o el B

HII_‘ al

|
el

s
1 s
10 us
doms
Ims
10 my
.1 see
1 see

10 500

OVERFLOW, 000,00 0 of!

[,

10,
10, o
10,00
'10.000
16060. 0

10000, 00
OVLRFLOW 0009, 000

[

b

* {Para, 3-6)
MHz
MHz
MHz
Miiz
kiz
khiz
kHz
' kHz

'

fic

LU LT R TR

[l

AU

i

'IlmH'i |

-
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Figure 3-4, Perlod Meusurement

; :
PERIOD A (Period Measu vient)
1. 'II‘urnCuuntur on whh SAMPLE RATE control, G, Set CJANNEL A ATTEN to X100,

] J b - v ril ey

2. Set FAST/NORM/HOLD switeh to NORM. 7. Sel CHANNEL A AC-DC switeisto AC.
8, Sct CHANNEL A LEVEL to PRESET,
3, Set TIME DASE/MULTIPUIER o desived .

counted [requency, . 0. Connecl signal to be counted to CHANNEL A

INDUT (10 Hz to 10 MHz),
4, Prees PERIOD A button, _
10, DeereaseattensationwithCHANNEL AATTEN

b, Sel COM-SEDP swilch lo SED, until o stable count Iy displayed,

3.6 .
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Figure 3-5, Period Average Measurement

®

PERIOD AVCG A (Period Average Measuremuent) ‘

Turn Counter on with SAMPLE RATE control, 6, Sct CHANNEL A ATTEN to X100,

Sot FAST/NORM/HOLD switch to NORM, 7. Sct CHANNEL A AC-DC switchto AC,
: 8, Set CHANNEL A LEVEL control to PRESET,
Set TIME BASE/MULTIPLIER fur number of
periods to be avernged, 0, Conneet signal to be counted to CHANNEL A
INPUT (10 Hz to 10 MHz),

Prese; PERIOD AVG A buttop

| 10, Necrenseattepuationwith CHANNEL AATTEN
Sct COM-SED switeh to SEIY, pountil aostable count §s displayed,

3-6

S R _rYENSETY v -
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Figure 3-6, Ratio Mensurement

Turp Counter on with SAM PLE RATE control,
Set FAST/NORM/HOLD switch to NORM,

Set TIME DASE/MULTIPLIER for desired
ratto multiplier,

Press RATIO A/DB button,
Sct COM-SEDP swileh to SEDP,
Set CHANNEL A and B ATTEN Lo X100,

Set CHANNEL Aand B AC-DC switches to AC,

10,

11,

12,

Set CHANNEL A and B LEVEL controls to
PRESET. '

Connrct higher ifrequency to CHANNEL A
INPIYL: (10 Hz to 20 MHz),

Connect lower frequeney 1o CHUANNEL BINDPUT

{10 Hz to 10 Mlz),

DecreaseCILANNEL B altenuation untll GATE
light [Inshes regulnrly,

Pecrease CHANNEL A attenuationuntilastable
vount is displayed,

The Counter display Is Fa/Fb ratio. The TIME
BASE/MULTIPLIER switch sets the dectmal point
which determines the display resolution,
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Figure 3-7, Time Interval Measureoment

T.1, A w B (Time Interval Measurement)

Turn Counter oh with SAMPLE RATE cnntrol,
Set FAST/NORM/HOLD switzh to NORML,

Set TIME BASE/MULTIPLIER for desired
time bise,

Press T.1, A to B ulton,
Set CHANNEL A and B ATTEN to X100,

Il stort-stop signals nre from i common
source, connect sigm! 1 us Lo 108 seconds)
to CHANNEL A INPUT and 50t COM -SEP switch
to COM, Hstart-stopsignlsare from separate
sources, connect start signal to CHANNEL A
INPUT, stopsignalto CHANNEL B INPUT, and
sct COM-SEP swilch wv oED,

Set CHANNEL A SLOPE to + for siurtlng
measurement on positiveportion of signal; set

t

10,

to - for starting measurement on nepative
portion of signal,

Set CHANNEL A LEVEL and ATTERN to start
meagurement al desired voltage level, Select
ACor DC coupling. Use MARKER A avadlable
at rear pancl BNC) to locate starting pobmt of
input signal,

Set CHANNEL B SLOPE to + for stopping
weasurenent on positive partionof signal; set
to - for stopping measurement on negative

portion of skznal, o
i

Sot CHANNEL B LEVEL and ATTEN to stop
measurement at desired voltape level, Select
AC orDC coupling. Use MARKER B (avallable
at rear panel DNC) to locate stopping point of
input elgnal,

e

r

e
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- Figure 3-8, Totallzing

610 7

/ |
413 U

Totalizing Qperation (START-STOP)

1, TurnCounter on with SAMPLE RATE control, 9, Connect signal to CHANNEL A INPUT (10 Hz'
i to 10 MUz},

2. Sct FAST/NORM/HOLD switch to NORM, - 10, DecreaseatiennationwithCHANNEL AATTEN

. until display totnlizes steadily,
3, Set TIME BASE/MULTIPLIER fuor desired

multiplier, ; ~ 1L, Press STOP button,
|
4, Press START hullon, 12, Press RESET button, '
5. Set COM-SEP switch to SEP, i | 13, To sfart count, press START butlon,
6, Set CHANNEL A ATTEN to X100, e 14." To stop count, prer s STOP button,
. o i
7. Set CHANNEL A AC-DC switch to AC, The totp) humber of everts counted is cqual Lo the
- displayed nenber multipafed by the settjng of the
8, Sct CHANNEL A LEVEL to PRESET. TIME BASE/MULTIPLIER.
: '
. .
' }
o .
i
) 3-0
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Fipare 3-0,

Maodel 33261

Sealer Operntion

[T ]

. . b '
\ SCALING ORERATION (Diviston by 109 to 108)
. i

1 ) : ' . ‘ t
L. TurnCpunter on whih SAMPLE RATE control. ! 7. Set CHANNEL A AL-DC switehto AC, ‘
; i : , . o)
2, Sel FAST/NORM/HOLD switch to NORM, B, Sct CHANNEL A LEVE to PRESUT,
- i . ] R
J, 15("\1 TIME DASE,MULTIPLIER for desired 9. Connect 4l to CHANNEL A INPUT (10 H2
sealing hnetor, o o C 10 MHz),
4. Pross START button, 10. Dccrc:wehu‘cnuulmnwllllCIIANN EL AANTTEN
\ | ) until display counts steadily,
5, Set CUM-SED switch te.5F).
‘ o 1", Scaled frequoncy is avallable at rewr TIME
6. Sct CHANNEL A A'I"V}i:N to X100, ' ' T PAUE QUT PUT BNC,
\\ . ! ’
\ i
H 1
i
| i v ' ' F !
' )
) }
. | . | 1
! 1
1 ' | H
, ! \
§ i i ! .
! 1
i i +
o '
3"10 : ) s( .
[ \ 1 .
. v, 3
N e ™ - .M*
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Flgure 3-10, Remote Programming

T

2 " BIEES LVEREAL S0
¥ EARLIER ¢ dpa
x,::“ ":# o

arp
L i

EXT \Rum?le Program Operntion)

1. Set SAMPLLE RATE control slightly clnckwlafe
out of power OFF, . |

2. Sel FAST/NORM/HOLD switeh to FAST.
. :
4. Press EXT tton, Note: When jwiteking frow

exteranl to mal'lunlopernllcn all exteedal con-
trol lines must be opon,

4. Sel CHANNEL A and B LEVEL controls tv

PRESET.

The Counter is ready for remote programming.
To program a function, glonul the appropriate pin
on REMOTE PROGRAM connector J8, This may
he done by contact elosure or saturated NPN
transistnr, Referto Figurc8-20and Table &-2 for
connection nf>rmation,

i

1
OPERATING NQLVES |’

] ' o
" DECIMAL BOINTS AND MEASURSMERT (NITS.

If transistors are used 4 prograns these polnts it
should bec neted thal o tlouting potentisl of 209
volts nuixtmum may exist, Thovelors transistors
with sufficieat breakdown ¢ jracteristicr,should
be used, ' . o

. | ; ’ )
SAMPLE PATE, Sample kate h,"prcgr.mmmd by
[Llamping the “hold” eontrol 1.k .J8(33) to ground

forthe desired sample ratetime, The snmple rate
period will continue for 100 s after the control
line is opened,

START -ITOP OPERATICN, Connect signal to
CHANNEL A INPUT, To start count, ground
J8(21)and J8(30). Toslop count, disconneet ground
from JB{21) and ground JB(48), Heud total count
from display, To rescet Counter, momentarity
opentheground line toJ8{30). To opernte START -
STOP function without storage, sct the STORAGE
switeh on rear pancet to QFF,

CHANNEL A AND B LEVEL CONTROLS, An ex-
ternal de veltage from 0 to :3V s required for

programming. The trigger point is equal to the

,ATTEN selting multiplied by the external control

voltage, For example, with an external voltage
af +.2V and the ATTEN set te X10, the trigpger
point will be +2 volts,

CHANNEL A AND B SLOPE CONTROLS. Th.
SLOPE controls must be programmedin order for
the amplifier/trigger nssemblies to operate,

OPTION 01, If Counter Is equippedwith Option 01
(programableattenvator andue~de switehes) eefer
to Sectien VII for operating information,

3-11
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Tahle ¥-2, Conpections to REMGTE PDROGIAM Coanvctor J8

e CONTROL CURRENT -
FUNCTION PIN NO, MAX (mA) REMADKS
Function Seleetor
STODP 46 4
‘ ;T,;J}rl;g A/B ?[1, ; In this section, one
PER. AVG A 24 5 nnd unly onie line must
PERiOD A 23 6 be programmed
T1 AtoD 18 t {(grounded) for remote
I-‘.RI;‘Q A yr 6 operatiohn,
CHECK A7 B
TIME BASE/MULTIDPLIER
s 1 20 4
. lpus 10 45 1 :
t10 up 102 1 4 In this section, one
» 1 103 4 4 and only one lipe must
! 1 ms : 104 _ 18 4 be programmed
10 ms 105 43 4 (grounded) for remote
s lﬂg 17 4 operation.
ls 10 42 4
10 5 108 . 16 4
Units Annunciator Lamps ’
Kilz ' 30 2 [
'l';:‘llz i‘i g Floating potentinl
e 10 5 {200 volts muax, )
ins 5 9 with contral lines
SEC a1 9 apen,
* 4 2
Dechimal Pointls
10(: 2 4
{32 ‘!g : Floating potential
103 78 4 (200 volts max,)
104 4 4 with controtl lines
109 29 4 open.
I'OB . b 4
Ge:lér;nl
+ SLOPE A , 83 | One of these two must
- SLOPE A 34 1 he grovnded
LEVEL A 37 0 to :"3 v
+ SLOPE B 32 1 One of these two must
- 3LOPEDB | 35 1 he grounded
LEVEL B 5 ' Olo+3 Y
Sample Rate nnd Storage
disable 6 7
HOLD (Sample Rate) 30 7 Sea Figuie 3-10,
GATE output 11 . .
Ground 26 ‘ )
.1V
112 V\ 55 | Do not program
=12V 25
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SECTICN IV
THEORY OF OPERATION

4-1. INTRODUCTIUN

4-2, This sectlon discusses briefly, the operation of
individual clreuits nnd nssemblies that make up e
Instrument (starting with Paragraph 4-13), Assemhilies
are covered in more detuil n Section VII, opposite
ench schematie diagram, Flgures 8-2 through 8-8
oulline areas of funcition selector pssembly A4, per-
tinent to o particular function, and briefly explain
Hreuft ceiMiguration, Lople fundamental are dis-
cusscd In Paragraphs 4-3 through 4-6, Schematie
diagrams are in Seclion V3L,

4.3, LOGIC PRINCIPLES

4-4, GENERAL, Two states exist In the binry
system, land 0. In positive logie, the 1state is more
positive than the O state, Positive logic Is used in this
manval, High () and low (L) are used to represent
the levels of 1 and 0, HIGH ALWAYS REPRESENTS
THE MORE POSITIVE LEVEL, WHETHER IT BE
POSITIVE OR NEGATIVE LOGIC, Figure 4-1 shows
four 1y pes of symhols that have the same truth wbles
and can be used interchangeally, The sume output
function is performed by what appears to he two dif-
ferent logic gymbols,

4-6, GATES, Figure 4-2A represents n basic AND
gate, AND gate outpul §s high LT all Inputs are by .
An AND gale may have two or more inputs, Figure
4-2D represents n basic OR gate, OR gate output i
high if ane or more of its Inputs is high, An OR wite
may ve two or more inpols,

Figure 4-2, Gute Symbals

A B
9 ,
AND INVERTED INPUT
c D
INVERTED OUTPUT oR

1-6, INVERSION, A civele nt the input line ofn logice
symbel fncicates n low netivates the function, Flgure
4-2D shows that n low at hoth inpits produces n high
output, A clrele at. the output Iine of a logle symbol,
Indleates u low when netivisled, as shown in Figure
4-2C, Thus a eircle indfeates fnversion, An OR gale
with Inverted output is called o NOR pale, An AND
Bate with inverted output is called o NAND pgate,

4.7, JK MASTER-SLAVE FLIP-FLOP
1-B, TheJK master-shwve F-Fisbasically n bistuble

MV, With simultineons high inputs to Jand K, before
the clock pulse, Q and Q will change states alfter the

Figure 4-1, Logle Comparison Disgrams

A : 8 ‘ c D
Fapm— » — A A ——
X X X x
8 ~—) [} Q— 8 8 ——
XehrB Xsa-B X:A:B X8
A A A - A
X X x X
B B — ) g
XtA+ ‘ C XeA+D XtA+B XtA+B
A |, B X A B X A 2 X A X
H H H H H H H H L H H L
" L H o H L L H L ' H L [N
L H M L R L L H L L H n
L L "L L L L L L H L L "
4-1
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Flgure 43, JK Flip=1Flop Figare 44, Multiple Inpal JK Fhip-Flap
| Voo PRESEY CLOCK K2 K K* 9
5
-]y Q= TS
ants bureTs mi{{e [zl uflw]l]e |T|
={ CLK CLK *+ CLOCK INPUT ]
5§ » SET | ]
o L G W« RESET —
| 0
! PREGET
eloek pulse, Bnfer to Flgare 4-3 upd Tahle 4-1, This -c{x\ — 5 ) 4
cirenil Leiggers on the enlling edge (hegntive Lrangi - L’
thon) of the eloek pulke, The set (8)and reset {10 inputs D CLOCK
operate as followst when nlow Is applied to set input, X ‘
poes Jow and Q goes highy when u Jow s npplied to jf ol
resel input, Q gues low and Q goes high, Scl or reset - cLEAN
e overreide all other inputss oty e, 3
Table 4-1, Truth Tahle i ] [
I 2 3 L] 5 G 4
b th +1 1, = Dejore elack pulse : _
s I xlala th+ 1= After clock pulse NC \ CLEAR )2 J) g 9 owp
LIL1Q|Qn] Ud=LoandK=L, then Quand Flgu\.’v\e 4=, One-Shot Multivibratop
Q will not ehange from what .
they were before the elock " eBav BV
pulse, : \
Al
BiL L] Ha=Han) K =L, then Q will 10X
be H and Q will he L after the o '
elock pulse, A AL are e urpur
>@(—— oare \3 |3 hart p—>
LIH{L{ B[ s LandiK =, then Qwill. BAeF A ST 1r
be Loand Q will be 1 after o ¥
clock pulse,, I -
c?
H W Q| Q| 30 =0and K =H before the = of3 <f4
elock pulse, then afler Lthe _1:
elock pulse ) and @ will change wy =
slates, '

4-9, MULTIPLE INPUT JK FLIP-FLOP

4-10, Filgured-4 iHusteatesthe clreuit used for mitin
gate F-F A4ICO, Wis o JK F-F whl multiple input
gites al J and K Inputs, The triongle shaped symhuls
represent amplifiers that require a low input to pro-
duce o high output, This eireuli Leigpers onthe Izading
edye (positive transition) of the clock pulse,

4-11, ONE-SHOT MULTlVIBRA"'OR

4-12, Thetransfer MV uscslwuNi'&NDgutcs as shown
in Figure 4-5, With no input, gate A {1, 2) s held
high by R1, R2, R3, and R4, Gite A (3) is low and
gate B {0} is high, When o pogutive pulse is applied
to the inpat, gate A (1) goes low for'ttime determined
by CI, R1, and R2, At this time gile A {3) goes high

- and produces a low nl gate B {g), This drives A (2)

low through C2, C2 now charges through RY and 124,
When C2 has charged suffictentl) to allow gate A {2)
to go high, pin 3 goes low and permits gate B (6) Lo

" return to a high, Thus Lhe output §5'a negative pulse,
4=2 ' ‘

\
v

s

\7’ ' . ] ,

4.13. INPUT ATTENUATOR A1
Schemntie Dingram Figure B=16

4-14, This ngsembly altenuares Channel A and B
inputs by factors of 1, 10, or 100 with AC or DC
coupling, Input mode {8 gelected by COM-SED switeh
51, With 51 set to COM, Chanael A apd I3 are con-
nected at INPUT conneetors, When 8! is sel to SED,
Clannel A apd I3 are independent,

4-16, AMPLIFIER-TRIGGER A2 and A3
Schemntie Dingram Figure 8-10

4-1G6, Amplifier-Trigger assemblios A2 and A3 are
Identical, This circuit processes the channel A or B
input signnl, as received from Al Lo provide pulse
output signals for counting and n stretehed pulse oul.
put ror oscilloscope Intensily markers, The cireuit
consists of an FET input differential wmplifier (QL

A/B, Q2,and Q4), differentinl Schmitt trigger, and an -

oulput une-shot MV, The differenlinl wmplifier,
coupled with the differentinl Schmitt teigger, provide

putt T T

ity
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virry peerate and stalileteigearm e 3230 halanops tha
difforentinl ampbifier and $8 nd)esled for mrdmom
sensitivity ol 20 M)z (A2 und AJ) with o sine w:ﬂ'u n-
put mnd LEVEL control sol to PRESET,

4.17. FUNCTION SELECTOR A4
Schemutie Dingram Figure 8-17

4=18, This nssembly consists of gales arrnnged (o
divect Channel A and B input sigpals, tme bise, and
10 MHz siganls,  'Thne base nnd gate outpul pre pro-
vided by ICBe nnd IC1d respectively, This nssembly
may be programmed from JB (REMOTE PROGRAM
connectoy) when Funetion Seloetor switeh 86 Is set to
EXT, Figures 8-2 through B-8 Nusteate signal path
for various functjons.

4-15, TIME BASE Ab
Behematie Diagram Figure 8-18

1-20, GENERAL., The Ab tme base assembly re-
cefyes the LOMIz AT vseilator signial or the CHANNEL
Aor B INPUT signal Uirough the Ad junction selector,
Depending on the selling of the TIME BASE/MULTI-
PLIER switeh $4, the AS input sigmitlis pagsed through
without diviston, or it I8 divided by 10 by 108, This
nsgembly mny he programmed from J§ (REMOTE
PROGRAM comnector) when Funetion Selector switeh
50 is wet to EXT.

4-21, DUAL DECADE DIVIDERS. ICs 1 W 4 wre
dunl -gection (A nm‘ n) de ade dividers, cnseaded to
divide inputs by 104 to lﬂ Section A for 10 pulses
thpin 2, L-pulse exlts pin 4, Wien pin 14 goes low,
gruundcd hy TIME BASE/MULTIPLIER switeh, the
divided by 10 oulput §s also at pin 13, When pin 16 {5
high, the deende is resel to 8, When the EXT push-
bulton (86) is depressed, the DC contiol lines to Lhe
deciade dividers are controlled from the REMOTE
PROGRAM comiector, J8B,  Section B: Section I3 du-
picates A (see IC dllug,rum for pins).

4.22, CRYSTAL/OVEN AG
Schematic Dingyam Figure 8-10

4-23, This assembly contains the 10 Mliz erystal for
oscilator/multiplior assembly A7, and henter IRTA
which maintains crystnl ternperature,  The heater
operates on 24 vols (112 and -12V supplied by A10),

4.24, OSCILLATOR/MULTIPLIER A7
Schematic Dingram Figure 8-10

4-26, This assembly includes o 10 Mddz oscillitor,
10 Mliz multiplier, output une-ghot MV, and a driver,
Osefllator (requency and erystal currentare ndjusted
by C6 and RO respectively, The 10 MUz multiplier
conslsts of twoluned amplifiers whose vutputis sheped
by output one-shot Q7 and Q8, Driver Q7 provides
positive pulses at pin 3, With INT-EXT switch 88 get
to EXT, operating volinge for oscillator is discon-
nected and eaternal standard rrequency I8 conmected
to OSC jrek on rear panel,

Seellon 1V
Theory

A.2¢ coOlINTER BOARD AB
Suhmnnll Dagram Flgore b 20

1-27. GEN ERM.. This assembly Ineludes efreuits
for: |3AI‘L nnd OVERFLOW lamps, snmple rale, print
conimand, {ransfer, resel, counting, and stornge,
Bet Liming dingrenm Figure 4.4,

4=20, GATE LIGHT, The GATE lipght indicutos when
mnin gate (QR0 uud Q1) Is open, Gate light driverQ2
recuives tnput row main gole FeF A4ICO nnd gate
lHght one=shot Q5 mnd Q8,  During short gate thnes,
the gate Lght one-ghot ensures o vigible {lash from
the GATE Lght,

<20, OVERFLOW LIGHT, The OVERFLOW ligit
indieates when the Inst decade eospter (IC7) has ex-
ceceded nine counts, A positive pulse appears at JC7(8)
when It ehingues from 8 W 0, ihis sighal §s received
by QO mmd teiggers NAND gate F-F IC18e, d. When the
transfer pulse veeurs, p positive polse §s applicd to
IC18a(0) and 1ICIOD), This signal permits NANDgate
F-F IC17e,d lo assume the staleofthe preceding F-1
(118, d),  nd OVERFLOW lamp is turned on, Afier
sample rate period, n reset pulse is appticd to the
first NAND gate F-F to get it for the next eyele,

4-30, SAMDPLE WATE, Wihen the maln gate closrs
at end of gate wine, ICIGN is triggered, ICIGL{10)
goes low and appdies hold-off lomningate F-F (A4IGO),
This nlso drives the matn gate and wme buse [nhiblt
elreult Q18, Q1B IC16b(11) guus high and provides
eluek inpul for IC1Gu, if printer inhibit {e wot present,
When IC16a is triggered, pin 15 goes bigh and turps
on Q10 and Ql3, This uivcs printeom.and nnd starts
smple rate run-down elreoils,  1CL6a(14) o low
and triggers tennsfer one-shot.

4-31, At ond of sample rate period, ICLHR, b nre re-
set Wy ICLGd, WhenICI6a and bypre resel, they trigger
resel one-shot {QL1, Q12, and Ql4),

4-32, DRINT COMMARND., When main gate Q20, Q21
cloges at end of gate time, Q10 & turned on nnd pro-
vides a +6 V to 0V step (print command signal) nt
Abg2(n),

433, TRANSFER, The tran qrone-shot MV istirle-
gered when 1C16a(14) goes low, al ond of gate thne,
When triggered, ICL0L(B) 1 es high and relenses by-
furmation in overflow storage eircuits, At this time
IC17L{3) poues low und ternsfors count from decmde
counters {ICI through 1C7) w buffer storagi units (ICB)
through 1C14),

4-34. REBET, Aller sample rate perjud, the roset
une-shot s triggered by IC1G0 and b, At this time
Q14 collector goes high and turns on reset pimplitier
Q17. QL7 rescts decade coupter ICL through 1CT Lo
zero, und time base dividers ABICL through IC8 to
nine, At the same time, QL1 collecior voes low and
resets overtlow storage F-F (IC18¢, d) and maln gate
F-F A4ICY,

4-3
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Fludre 4-6, "Thming Dingram
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4-36, 'The reset one=-shot §s also triggered (vin ro-
sel trigger arcult QT and QB) when RESET button 83
is pressed or when Funetion E-lector switeh 56 i
switehed rrom one funetlon Lo apother,

4-36, DECADE COUNTERY., When mnin galeisopen,
ICL throggh ICT count the number of pulses and pro-
vide a four-line DCD vode o huffer storage wnit ICB8
tirough ICI4,  When pHn 10 of a decnde counler goes
low, ke display tube for that deende s blanked,  Pin
10 of cuch deende counter is controlled by its respoec-
tive "blanking encoder" circuit,
|

4-37, Deendu countor 1ICL §s n high~speed {greater
than 10 Miiz), non-blanking decade, Al deende couns-
lexs recelve nput an pin 6 and supply o divide=hy-10
output un pin 8, The decades provide -8421 (DCBA)
LCD output o buffer storage cireuits,

4-38. MAIN GATE, Q20-21 make up atwo~input AND
pate, When Q21 base gaes Iov  (he Lransisinr 8 cut-
off and gate Is open, Now, pulses at Q21 base will
nppear at the collector (gale output), From here, the

julses pass on to deiver Q22, Q23 mnd decade countera,

430, BLANKING ENCODERS, Pinl0of eavh deende
counter s contrelled by ils respective Marnking on-
codel eireult, IC18-1C20, IC10and IC20 are identical
six-gection invertors, In this clreoit the thverters
provide blanking of the displny zeros to the leflof the
significnnt digit,  Each circult receives inpul from
TME BASE/MULTIPLIER swilch 84 (whiclk works in
conjunetion with Function Selector switeh 85) or RE-
MOTE PROGRAM conneetor 18, and the preceding
eheoder celreuit.

4=40, For exmuple, with TIME BASE/MULTIPLIER
swileh 54 set Lo 10 5, nhd Function Selector switeh 85
sob to PERIOD AVG A, IC20{11), iuverter E, base
will gu low and the nverter E output will go high.
This will eilow thedisplay tube fur }CG to he wnblnnked
and at the same tine will couple the signal tothe pre-
ceding blanking encoder efreait D through inverter B,

1-41. BUFFER STORAGE UNITS, These units have
four inpuls and eipht oulputs. Four of Uie output lines
carry coded Information to decoder drivers ondisplay
assembly A9, The other four vutputs are +8421 BCD

code for DIGITAL RECORDER comuctor on rear panel,

When STORAGE switeh 80 18 ON, pinh of huffer stor-
age uills is held high, This prevents information in
decade counters from reaching the buffer storage units,
Al transfer time, pin 6 goes low, and information in
decade counlers passes through huffer storage circuits
and on to decoder drivers (ADICL through ICT),

Section IV
Theory

4.42, DISPLAY BOARD A9
Schematie Dingram Figure 8-21

4=43, This nssembly consists of decoder drivers1C1
through 1CT nnd digita) display tubes DS1 through DST,
The decoder drivers are 4- to 10-line decoders, A
low from decoder driver ton number indigitl display
tube will light imd number, The digital display tubes
also cantaln the decimal points, Decimn! polnls are
controlled from AB and may be remote progrommed
from J8,

4.44, +12 VOLT SUPPLY A10
Schematlic Dingram Figure 8-22

4-45, This nssembly supplies +12 V and =12V, The
Livo regulator clreuits depend on each other foroper-
ating Mns, The =12V supply also gives bios toh, LV
regulator on ALL, If the +12 V or «12 V regulator Is
averloaded, it will tuen off the other regulator, This,
inturn, will shut off the regulator being vverloaded,
To restore power, reset switeh 51 must he momen-
tarily elosed, or ac lne voltage interrupled,

4.46, +176 AND +5.1 VOLT SUPPLY A1l
Sclgemauc Dingeam Figure 8-22

4-47, 'This circuit supphies +6, 1 V and +176 V. The
+ 175 volt supply goes to display boird AD and operates
the digitnl display tubes, The +5, 1 V supply is used
peimarily to vperate integrated ctrevits throughout
the instrument

4.48, UNITS ANNUNCIATOR A12
Schematic Dlagram Figure §-21

4-49, This nssembly bas eight neon lnmpson rightof
display, Lamps are designated: Mz, kllz, SEC,
ms, 18, ns, » {asterisk), and GATR, Witk the ex-
ception of SATE lamp S8, all lamps nre controtled
by TIME BASE/MULTIDPLIER switch 54 anc Funetion
Selction switch 8%  This assembly may bYe pro-
grammed from JB (REMOTE PROGRAM connector)
when Funetion Selector switeh 86 is set o EXT,

i
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SECTION V
MAINTENANCE

6.1, INTRODUCTION

6-2, This seetion glves malntenanee napd service in-
formation, Included §5 0 table of recommended tuest
cquipment, disnssembly and repale procedures, und
i dn-cubinel performance cheek wileh miy he ised
to verify proper operution of the Counter, Trouble-
ghooting and adjustment tafor mation is foented in
Section VI, cpposite eineh sehematie dingram,

5.3. ASSEMBLY DESIGNATIONS

G-4, Table §~1 lsts the designations and name of
ussemblies used In this instrument, See Scetion VI
for hart numbers,

Table h-1, Assembly Identiffcation

Assy Name HP Part No,
Al Input Attepuator 05325-80040
A2, Al Amplifies/Trigger 05325 -60035
Ad Funetlon Selector 05325 -60046
Ab Time Base 0532600048
AG Crystal/OQven 05325-60012
AT Oseillator/Multiplier 053256 ~G0050
A8 Counter Board ,05326-60047
A Display Board {R325-00011
AlD 12 V Supply 05326-60005
Al +176 & +6, 1V Supply 05323-60022
Al2 Units Apnuneciator 05326-60010

5.5, TEST EQUIPMENT

!
§-6, Test equipment recommended {oo maintaining
and ehecking performance of instrument s listed in
Table 52, Test equipment having equivalent char-
acteristics muy bé substituted forthe equipment listed,

5-7. ASSEMBLY CONNECTION
IDENTIFICATION

5-8, Throughout the manual, connections to printed
cirepit assembliesare referredtoinabbreviated form,
F. = example, connectlon to A6 pin 3 Is AB(G),

5.9, IN-CABINET PERFORMANCE CHECK
5-10, GENERAL, The performunce check in lable

5-3, nad test card verify proper operation of all eir-

cuits in the Counter and moy be used:
f

a. Aspartofan incoming inspection check of instru-

 ment gyecifications.

Bectjon V
: Matntaianen

b, Periodically, for instrumonts used In systems
where nmximum relinkility Is importont,

e, As part of n proecture to locate trovidesome
eireuits,

., Alter nay repalrs or ndjustiments, hefore re-
tapning Instrament Lo reguwa) service,

G-11, VARIABLE LINE VOLTAGE, Duripg the fol-
Inwing tests (Table 6-3), the Counter should he can-
nected heough n varfable voltayge souree so that Jine
voltuge may be varied £10% from nominal (116 or 230
Vac) Lo agsure proper operatiop under Lhese supply
conditions,

5-12, INSTRUMENT COVER REMQVAL

5-13, To remove top, bottom, or side covers, re-
move phillips=head serews, nnd stlde top and Lottom
covers towird rear of instrament, To replace cover,
reverse procedulre, ‘

WARNING

i
116/230 VAC AND +776 VDCSUPDPLY WIRES
ARE EXPOSED WHEN EITHER TOP OR
BOTTOM COVER 15 REMOVED. USE1X- .
TREME CAUTION DURING TROUBLE- |, |
SHOG; ING, ADJUSTMENT, OR REPAIR, |
AVQID DAMAGE TO INSTRUMENT BY RE-
| MIVING POWER BEFORE REMOVING Oh
S I REPLACING COVERS, ASSEMDILIES OR
COMPONENTS,

6-14. REMOVAL OF PRINTED
CIRCUIT ROARDS

5-16, COUNTE!! BOARD AB, To remove this board:
a, Remove tap cover (see Paragraph §-12),
b, Disconnect all clip-on wires Irom board,
¢. Remove the [five serews that secure borrd lo

chassls,

d, Slde bonrd toward rear of Instroment until con-
nector onfromt of buard disengages from display board
connector,

¢, Now lift the front of the hoard slightly while
sliding it toward Tront of instrument, and remove,

f, Replace board by Eevursing procedure,
Note

When replacing hoards with clip-on wires,
be sure wires nre connected correctly by
observing color codes next to each pin,

51
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6-18, DISPLAY BOARD AD, To remove tils bonrd:
n, Derform sleps n,e, and d(sce Taagraph 5-16)

b, Digcannect nll elip-on wires from honrd, excopt
these combigg from nnunciator hoam) AL2,

¢, Ramove four serewa securliy hoard to chassls,

d, LISt front of counter bhoard it slide display
bourd toward rear of Instyan, nt,

! . [
e, Now lelt (ront of displuy lmnrdlup and out,

Maodel 63260
G-17, UNITS ANNUNCIATOR DOARD ALY, To re-
muove this hoard:
i, Remove top cover,

b, Disconnect clip-on wires on display hoird Lt
come [rom the anpuneistor hoard,

¢, Removethetwoserows that hold hoard Lo readout
bloek, and romove,  Notep IL may be necessary o
remove additions] wires from the displny hoard to
gain aceess to lower serew on the apnunciator hoard,

d, Replace board Wy reversing procedure,

. Roplaes boavd by reversing p.ocedure,

1 '

’l‘flble §-2, Recommended Test Equipment

Instrument Tyhe

Required Characturistics

Recommended Type

Plug~in Oseilloscope
Duil Trace Plug-in
Horizontnl Plug-in

e

£0 Mllz bandwidth
& mV/em sensitivity

HI? Mode) 1BOA
HY Model 1801A
NP Model 1BZ29A

Dlvidér Prohe

10:1, 10 pF, de to 40 Mz

HP Model 10003A

Divider Probe

" G0:1, 6 pF, de to 30 MHz

HP Model 10002A

Current Probe e
Current Probe Amp

L mV/mh sensitivity, ¢3%

HP Model 1110A
HP Model 1111A

™

Test Oselllator

10 11 to 10 Mijz at 100 mV

HI* Model 6518

Pulye Generator

£60 ns, ¢, 3 V at 100 klz

HP Mouel 222A

11 Signal Generator

10 Milz to 20,0 MHz, 100 mV

P Model G003

DC VTVYM ) 0 to 300 Vde, xll'.’é, 200 megohm impedance HDP Model 412A
AC VTVM 1'mV lo 300 V, 10 Hz to 10 Miz, 16% NP Model 3400A

Digital Recorder
Digitnl Recorder
Interconnecting Cable

Must be compatible with Counter,

HP Model 50508
HP Model 10513A

Electronice Couhter

dec to 60 MHz, plug-In capability

HP Model 5248L

" Extender Bda_rd

15 pin male to 16 pin female

HP Part 65060-0049
supplied with Counter

© 6OR Fecdthru"rermina'tlon

Male o [emnle BNC

HP Madel 10100A

BNC "T" Connector

HP Part 1260-0781

1 MHz Frequency Standard

Stability, £1 part in 108/ month

HP Model 107AR

5-2!
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5-18, REPAIR

5-19, Printed Circult Cumponant Replagcement

6-20, Component ' md-poles in Lhe elreull boards
hayve plated walls 1o ensure good eleetrieal contacel
hotween vonductors on apposite sides of the hond,
To prevent damnge to this platimgand the replacanent
eompaonent, nyaly beal spaeingly, nnd work earefully,
The followlnyr replacement procedure is reconnnended;

. Jemove defective companent,

i, Melt solder In component lead-holes, Use elean
dry soldering fron to remove excess golder, Clean
holes with n wooden toothplck or sphinter, Do not use
metal tool for eleaning as this mny damage throogh-
hole plating,

e, Bond lends of replnecement component to the
correcl shape and Inserl into component lead holes,
Using heitund salder sparigly, solder Jeads In place,
Heat may be applied to either side of hoard,

Table 6-3,

T

HLI II
Pl W0

!

Buction V
Matntemwmee

A Throogh=hole pluting by sils wee ndicated by
seprationof the round conduetor pad Drom either side
of the hoard, To repaie renks, press conductor pad
sainst hoied and solder veplvcement component Jend
to eomductor pad on hoth sides of hoard,

5-27. Roplocing Integrated Clrauits

522, Following are two recommended mothods of
replacing Integrated ehrenits;

n, Solder Gohbler, This isthe hest method, Soldey
is removed from the bonrd by w soldering fron with a
hallow tip connected to yaewum souree, 'This permily
nn IC to be remaved Intnet go that 1L mny be rephiesd
iL o ervor has eep mude In diagnosis,

b, Clip Qut, This method shoold be vsed ag a last
resort only, Clip the Jeads g cloge to the ense as
possible, With a soldering dron and long nose pliers,
carcfully remaoye the wires from ench hole, Clean
holes ns deseribed In Pavagraph C-20 step b,

Is-Cabinet Per ormtnee Choek

START (Totalizing and Senling)

© RANGE: 0-10 Ml

i, Sel Counler controls s follows:
SAMPLE RATE ., . . . .
FAST/NGRM/HOLD . ., .
TIME BASE/MULTIPLIER
Function Seleet o . , -,
COM-SEP ., .

CHANNEL A
ATTEN, ., .., ..
AC-DC , . ., ..
LEVE[I...».;t-r

-~ o+ o+ v -
r v v = =
D T

[ T Y

set to trigger on positive slepe,

FREQUENCY

L, RANGE: 0 to 20 MHz

1, Sel Counter controls as follows:
SAMPLE RATE. . . . .
FAST/NORM/BOLD , . .,
TIME BASE/MULTIPLIER
Function Selector , , , ,
COM-SEP , ., .., ...
STORAGE (rear pancl)
CHANNEL Aund B

ATTEN, . . .. .., ..
AC"'DC..-»»-»».
LBVELD L L] L3 » » L3 L] [

- v v v o+ =
r v v v =

- v v = =

.

3

- e« » . w =

h, Conneet Test Oscillator Lo CHANNEL A INPUT,
¢, Conneel an Electronie Counter to rear -punel TIME BASE juock, Counter should be DC coupu.d and

d, Set Osclllator to 10 Mliz ut LV rms, The Test Counter should display 10 Mz,

¢, Set TIME BASE/MULTIPLIER Lo eiach position while observing Test Counter, The frequency
should decrease by u fuctor of 10 for eoch successive setling of the TIME BASE/MULTIPLIER
swileh, This check may be made at any frequency from 0 to 10 Milz, Record on test card,

oe

clockwise vut of OFF,
NORM

Lops ‘

START !
SEP

X1
DC
PRESET

mid range
FAST

3

FREQ A
SEP

ON

X1
PRESET

5-3
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Maintenancy

Tablu 63, In=-Cabinet Parformnnee Chaelt Cont'd,

FREQUENCY CONT'D

1, RANGE Cont'd,

by Witha BNC T connect Test Oselllator to CHANNEL A INPUT and Oseilloscope input,  Use
Gselblageope to monltor Countey fnput lovel,

e, Vary input freguency rom 10 o 20 Mz keeping input level at o 1 V. ems (28 V p-p),  The
Counter should properly display all frequencies [n this romge,  Record on Lest ened,

¢, Sel FAST/NORM/HOLD switeh to NORM, GATE light should flash regolarly, Set FAST/NORM/
HOLD gwiteh to HOLD, Counter display should remain constant and GATE Hght should o out,

e, Apply 10 kllz ot 1 V rms to CHANNEL A INPUT, and conneet Qselllosecne (uaing X10 prabe apd
500052 Jond) Lo MARKT 3 A aulpat jack on rear panel,  Guscilloscope should Sisplay negative pulses,
20V valtg in ampliteee and <07 ps whle al 60% of maximum amplitude,  Tpeat this wat for
CHANNEL 13 INPU'T,

f, Connesl DC VTVM to GATE outpul jack on rear panel, Set Function Selector apn Counler to 879D,
The VTYM should read +4 V {gate elosed), Set Function Selector to BTAIT VIVM should rend
0V (gate npen),

2, SENSITIVITY: , LV rms (20 V p-py
Sensilivity Is chucked by procedurs ]-,r item I upder FREQUENCY,, Itecord on test eird,

TIME INTERVAL

This test mensures the aveurney of the T, L A to 1) funetion {time interval - Channel A Input tn Channel 13
input), A Bewlett-Packard Model 624BL Electronie Counter §s the primary test equipment.  The 62481,
rear panel OUTPUT ST, FREQ, vonnector provides an extramely necurate square wive sh;n.ll This
signul s not equal time positive und negntive,

It is very close to G0 + nnd 40T negative, hut the total tme r-w one complete eyele is \-m"y geearate,

Test Procedure Set the S24B8L Couwnter controls ny fullows:
Sot the 632613 Counter controls nS follows: Control (front panel) Heithrg
. . SAMPLE RATE HoLL
Cuntrol Selting INPUT SIGNAL AC

SAMPLE RATE Mid-~Scale SENSITIVITY (Volits rms) 1
FAST/NORM/HOLD NOIiM ~LEVEL+ MIESET
TIME DASE/MULTIPLIER See Test Table TIME BASE ANY
Funetion Seleetor T.IL Alo3 FUNCTION FREQUENCY
SED-COM CoM .
CHANNEL A and CHANNEL B Control (rar pancl)

ATTEN X1 MODE INT STD FREQ

AC-DC 7 AC QUTPUT ST FREQ See Test Table

SLOPE Bae Test Table STORAGE-CFF STORAGL

i
:
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Table 6=, In-dabinet Performance Chaek Cont'd,

sSeetion V
Muintennnes

TIME INTERVAL CONT'D
Comneet 1 conxinl eable from the 62480 rour panel OUTPUT STD FREQ juek ta the 532515 CHANNEL A
INPUT Jock theough o G0R2 termination, Clange the 63258 Counter contrul settings ns shown on the num=
hered lines of th “Test Table nnd note the 532613 nixie displny indieation,  Any dilference hetwoen the Tost
Table Digpiny column and the 53268 nixte display indieation should be enual to or e sprler Uiy the total
af the BI2BN and BRIBL specifiod nllowable errors,
NOTE: DPush 53261 Reset button before aach reading,
TEST TABLE
mgfﬁ“ﬁﬁﬁnm h3261 PANEL
STED " — o CHANNEL SLOPE
Pt A Sl R
1 10 105 ¥ ¥ ! Bee, *
2 1 Uz 10 ¢ - 1 Hee, ¢
3 1z 108 - v 1 Bee, *
q 1z ls i v 10 See,
& 1z 15 + - 6 Sou,
6 1 Hz Ly - 4 4 See,
1 ! Hz W ¥ ¥ 10.0 Bee,
b o 1 Hz V38 + - 0,0 Bee,
] o1 Hz W18 - v ! 4,0 See,
10 1 10 ms + 1, 00 Bee,
11 1 1z 10 s } - + 60 Kee,
12 1 He L0 ms - + .40 Sece,
13 1 Hz 10 ms 2 | 1000 my
14 iz 1 ms ¥ - gcd ms
15 112 Lms - ¥ 100 my
16 1 Uy vl ms ¥ r 1000, 0 ms
17 £ 1l ms 1 - 600, 0 ms
I8 I Ha v I ms - ¥ 400,0 msy
18 10 Hz 10 jns ¥ + 160. 00 ms
20 10 Hz 10 un F - 00, 00 ms
21 10 Hz 10 s - + 40,00 s
22 100 Bz L s + ¥ 10000 ps
23 100 Hz | T + - G000 py
24 100 iz 1 s - + 1000 s
26 100 U=z T + + 10000, 0 ns
20 100 Nz Lopus + - 6000. 0 ps
217 100 iz L1 s - + 4000, 0 ps
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sSection ¥
Muintennnee

Tuble 6=,

Mudel 632613

In-Cablinet Performinee Cheok Cont'd,

PERIOD
RANGE: 0l 10 MUz

n, Sotb Counter controls ns follows:
BAMDLE RATE . . .
l-‘AS'I‘/NORN/IIOLD c e
TIME BASE/MULTIPLIER,
Functjon Selector , o .,
COM-5EP
CHANNLEL A

ATTEN. . ., .
ACDC ., . . . .
LEVEL . . .,

[ T T R

CHANNEL A 5LODE,

CHANNLL I SLODE. . . .

ol 1V rms,

PERIOD AVERAGE

RANGIEE: Olo 10 M2

@, Sct Counter controls ns follows:
BAMPLE RATE . . ., .
FAST/NORM/HOLD , . . .,
TIME BASE/MULTIPLIER .
Function Selector , . .,
COM-SEDR , ., , . . . .,

CHANNEL A
AFTEN . . . v . v,
] AC"I)C LI
LEVEL, . .+

CHANNEL A SLOVE
CHANNEL I} SLODE

L] LI

L I

Jevel al 1V rms,

RATIO A/B

RANGE: Channel A: 0 to 20 Mlzx
Chaviel I3; 0 to 10 Mz

LI T S

,
]
»
»
.

- r v v »

’

- v v v

- = v - =

b, Connect Test Oselllator to CHANNEL A INPUT,  During the following test keep the output level -

b, Connect Test Osetllntor to CHANNEL A INPUT, During the following test keep the output

, clockwise out of QLY
, NOIRtM
1 ops
, DERIOD A
, SED

. Xl

L] DC

. DPRESET
.

R

, elockwise oul of OIFF
. NORM
1 s
, PERIOD AVG A
, SED

v X1
v bC ‘
» PRESBET

y

n, Set Counter controly as follows:
BAMPLE RATE., ., ., . ., ., . . clockwise out of OFF
FAST/NORM/HIOLD, , , ., ., . NORM
TIME LASE/MULTIPLIER, . ., 1 ps
Funetfon Seleetor . , ., . . . . . RATIOA/D
CORI'SHPpnnoptun»bo.SEl’
CHANNEL A and I3
CATTEN. . . v 0o o e XL
AC"DC...........DC
LEVEL, . . . .+ PRESET
1, Connect 10 MH2 at , 1V rms to CHANNEL I3 INPUT,
¢, Cupneet 20 MHz ot 1V rms to CHANNEL A INPUT, ‘
d. Set TIME BASE/MULTIPLIER switeh to ench position,  Counter displny shoald be s shown
an followhyr page, |
5-0 .
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Muodel 532613 Section V
Maintenahee

Tahle 6-3, In-Cabinet Perfurminee Choek Cont'd,

RATIO A/B Cont'd.

TIME BASE/MULTIPLIER DISPLAY

1 !
10 1,2
102 1,26
103 1.260
104 1, 2600
106 1, 25000
108 1, 260000

' 107 OVERFLOW , 26500000
108 OVERFLOW , 5000000 *

NOTLE

The asterisk displaycd In the 10 5 position of the
TIME BASE/MULTIPLIER switeh indicates display
musl be multiptied by , 1,

TIME BASE

I, STABILITY: Aglng vate: < 3 parts in 10-7 per month nlter 14 days conlinuous operation with line
voltagre nnd temperiture copstant,
Temperature: < 22,6 parts iy 105, 07 10 450°C,
Line Voltage: < &1 part in 107 fopr n 105 line vollage chiange, |
it,  Set Counter controls ns follows: '

SAMPLE ATE , , . . ., . clockwise out of OFF

FAST/NORM/HOLD , , , ., , , , NORM
TIME DBASE/MULTIPLIEIR, . ., . 108
Fubiction Selector . . , ., ., . . . FREQA
COM-SEP ., ., ., . ., ., .+,,.585pr -
CHANNEL A

ATTEN , N ¢ |

ACDC . . . ... ... DC
LEVEL, ., . ... ... PRESET
NOTE
Allow 3 hour warm up period hefore procecding to
the next step,
b, Conneet | Milz standard to CHANNEL A INPUT,

¢, A Counter digplay of 000, 0000 k)2 (most signilicant digit not displayed) indicates that Countes
time hase frequeney s exactly 10 MHz, Offset between Counter time base and 1 MUz standard
(xrts in 107) may be caleulated as shown below,

COUNTER DISPLAY TIME BASE OFFSET
000, 0000 kiiz ' 0 parts in 107 '
000, 0003 K}z -3 parts in 107
099, 0097 kHz +3 parts tn 107

d, Itecord [requency offset determined in step e, For long term stability this test should he made
datly for ane month,

NOTE

Temperature must be kept constant or compensation

for temperaturs difference must be made whenever a
frequency difference is recorded, Unless n record of
the temperatpre and date of lust calibration is available,
the frequeney 2ffset ghould not he considered drift or
aing rate of t 10 MIz crystal,

TN LR

Y RN AvE
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Section V
Majntenance

Model 63268

Table 53, In-Cabinet Performuance Check Cont'd,

TIME BASE Cont'd.

level al 1V rms,

normally,

DIGITAL OUTPUT

|
i ! CODE: 8-4-2-1"1" state positive 0" level: +0,25V (low) = -1 mA
+0,4V (low) = -6 mA
+BY open circait, 2, 6K sonrce impedance

n, Set Counter controls ns follows:
SAMPLE RATE ., . . . .
FAST/NORM/HOLD , . .
TIME DASE/MULTIPLIER
Function Selector . , . .

CHANNEL A
ATTEN, , , . .
AC"DC [ S . )
LEVEL, . ., ..

r v =

L

""" tevel:

(Y

- ® * v

.

r v e -

.

b. Connect Digital Recorder to Counter with HP

e, Connect Test Oscillator to CHANNEL A INPUT and vary input frequency Lrom 10 Hz Lo 10 Miz
(while holding printer record switch down), Observe tiat all digits in each column of the
printer are displayed correctly, Record on test card,

e, Vary dne veltage +100 and recard frequency difference on test card,
f.  Vary operating tumpernture from 07 lo +50°C and record frequency difference,

2, OSCILLATOR QUTPUT: 10 MHz, 1V p-pat OSC jack on rear panel
a, Conneel Oscilloseope vertical input to OSC jack on Counter,
h. Oscillosespe should display o 10 Mz nonsinusoldal wave 1V p-p,

3, EXTERNALINPUT: IV rmsal 1, 2.6, 6, or 10 MHz
i, Sot INT-EXT switch to EXT, and Function Selecior to CHECK,
b. Connect Test Osetllator to OSC jack on rear panel, During the following test keep output

¢, et Test Oseillator to 1, 2,6, 6, and 10 MHz respectively and observe that Counter self checks

CAUTION

Do pot connect Digitnl Recorder cable to rear-
s' ; panel REMOTE PROGRAM comeclor,  Power
supply faflure will result,

10513A cable.

clockwise out of OFF
NORM

o1 s

START

X1
DC
PRESET

5-8
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Muodel 532568

Scetjon V
Muintonnses

PERFORMANCE CHECK TEST CARD

Hewloett - Daekard Madel 53268
Universil Counter

Serind No, -

Tosts Performed by

Dte

DESCRIPTION

CHECK

START
Range: 0to 10 MH2

FREQUENCY

1. TRamge: 0lo 20 MH2z
d. FAST/NORM/HOLD
e, MARKER A and B
f. GATE output

2, Sensitivity: 0,1V rms (28 YV p-p)

TIME INTERVAL
Rangoe: .1 psto 108 seconds

PERIOD
Range: O to 10 MHz

PERIOD AVERAGE
Itange: 0 to 10 Milz

RATWQ

Range: Clinnel A: 0to 20 MHz
Chunnel B; 0to 10 MHz

T:ME BASE

1. Stability:
Aplug Rate: 3 parts in 107/month

Temyperature: 12,5 parts in 106, 0 to +50°C

Line Voltage: ¢! part in 107 for n 10% line
voltage change

2.  QOscillator QUTIUT: 10 MHz, 1V p-p
3. EXTERNALINPUT: LV rmsatl, 2,6, 6, or [0 MHz

DIGITAL QUTPUT
Code: B-4.-2-1

L

10 Hz to 10 M2

10 Hz to 20 Milz

0.1V rms

.1 s to 102 seconds

10 Hz to 6 MHz

J U0 DL

10 Hz to 5 MHz

20 MHz
10 Mz

3 parts in 107/month
£2, 5 parts in 108
] part in 107

10 MHz, LV p-p

1V rms

Digital Recorder displays nll
digits in each column

5-0




Section V |
Muintenanco :

Mudel BI2RND

PERFORMANCE CHECK TEST CARD

" Howletl-ackard Model 3261
Universnl Counter

Serial Ne, -

Testy Performed by

Dinte

DESCRIPTION

CHECK

START
Tanget 0 to 10 MUz

FREQUENCY

1. Ropge: 0to 20 Mz
d,  FAST/NORM/HOLD
e, MARKERAwd Dl
[, GATE ouipul

2, Soensitivity: 0.1V s (28 V p-))

TIME INTERVAL
Range: . 1 pus to 108 secands

PERIOD
Ramre: 0 to 10 Mliz

PERIOD AV SRAGE
Ttange: Q to 10 MHx

RATIO

Rapge: Channel A 0 to 20 Mz
Channel B: 0 lo 10 Miiz

TIME DASE

1. Stability:
" Aging Rate: 3 parts in 107/month

Tempernture: :2,5 parts in 108, 0to +50°C

Line Vollage: &1 part in 107 for u 10'% line
voltuge chunge

2, Oseillator OUTPUT: 10 Mllz, 1V p-p

T 3. EXTERNAL INPUT: LV emsat 1, 2,6, 6, or 10 MH2

DIGITAL GUTPUT
Code! §-1-2-1

10 112 to 10 Ml

10 12 to 20 M2

0,1V rms
s to 102 geconds
10 Hz to b Mz

10 Hz to b MU

INinininini

20 Mtz
10 Milz

3 parts in 107/1nm\lh
12,0 parts in 104
£l part in 107

10 Mz, 1V p-p

1V rms

4

J

digits In cach column

Digital Recorder displays all

6-10
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L “Model h3261

f

G-1. . INTRODUCTION

SECTION VI

REPLACEABLE PARTS

Seetion V1
Dirts

6-3, Miscellancous parts are lsted at the end of
Table G-1,

6-2, 'This section contains mformation for oydering

replucement pavts, Table G=1 lists parts in alpha-
numerienl order of thelr ceterence destgnators and
indieates the deseription and P part numbeyr of eiach
part, together with any appiicable notes, Tuable 6.2
lHsts parts in alpht-numerical order of their HP part
namber and provides ithe l[ollowing information on

cach part;

G-4. ORDERING INFORMATION

G-5, To abtaln replacement parts, address order or
Inquiry to your local Hewlett-Packard Sules and Service
office (see lists nt rear of this manual for uddresses),
Identify parts by their Hewlett=-Packird prrel numbers,

1

_ 6-6. To obtain n part that is not Nsted, include:
w, Deseription of part (see nbhruoviations helow),
a, Instrement model number,
b, Typical manufaetarer of the pact ina fve~digit
code} see list of manufacturers in Table 6-3, b Instramert serinl number,
¢, Monufacturer's part number, ¢, Description of the pxrt,

d, Totaiquantity used inthe instrument (TQ culumn),

d»

Funetion und loeation of the parl,
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Section VI

Parts

Figore 6-1,

Cabinet Bty

Model BI2613

Lem Deseription HP Part No, Quan:ity
1. Front Panel 053256-00001 1
2, Top Panel Trim 05326 -00012 i
3. Bottom Panel Trim 05326 -00007 1
4, ‘Rear Panel 05326-00004 1
b. Side Erullle §000-0729 2

6 Side Cover 6000-0720 2
7 Top Cover 05325-00008 1
8, Bottom Cover 05326 -00009 I
9, Trim Strip 5000-0050 2

10, Faot As:;t'embly 50060-0767 ]
11, Tilt Stand - 1480-0030 1
12, Ruck Mounting Kit 05325-60051 1
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Mode] E32618 Sectiun Vi
Parts

|
Table §-3, Code Liwt of Manufnclurers

The foltowing code numbers are fram the Federal Supply « ‘e for Manufaciurers Cataloging
Handbooks HA- {Nome 1o Code) and H4-2 (Cade 1o Name) and thelr latest supptements,

Code No. ‘ Mannfacturar Address

ona Allen Bradiey Co, Milwaukee, Wis,

01296 Texas instruments, Inc, Transistor Products Div, - Dinltas, Ferus

02660 Amphenol-Borg Electronlcs Corp, Broadview, (I,

02736 Radlo Carp, of America, Semiconductor and Materin!s Div, Somerville, N.J.

g3cor G.E. Semlconductor Prod. Dept, Syracuse, N.Y.

04062 Arco Electronic bnc. Great Neck, N.Y.

04713 Motarala, Ine., Semiconductar Proa, Div, Phaenix, Arizong

07233 Cinch-Graphik Co, City of Industry, Califarnio
07263 Folrehlld Cumera & Inst, Carp. Semiconductor Div, Mountain View, California
o7 Stoan Company | Sun Valley, California
24465 G.E. Lup Division Nela Park, Cleveland, Ohio
28480 Hewlett-Packard Co, Pafo Alto, Californla
56289 Sprogue Electric Co, Narth Adams, Mass,
71400 Bussman Mfp. Div. of MeGraw-Edisen Co, St. Lowis, Missouri

71600 Centrotab Div, of Globe Union inc. Milwaukee, Wisconsin
71786 Cinch Mig. Co.,/Hownrd B. Janes Div. Chicago, filinols

72136 Electro Motive Miq. Co., Inc, Willimantic, Connacticut
72082 Erie Technological Products, Ine, Erie, Pa.

750916 Littlefuse, Inc. Des Plaines, lllinois
77630 TRW Electranic Companents Div. Camden, New Jersey
18127 Continantal-Wirt Electrcnlés Corp. Philadelphia, Pa.

B237G * Astren Corp. East Newnrk, Haerisan, N.J.
82389 Switcheraft, Inc, Chicagoa, Iitinols

B2GA? Metels & Cantrols Ing. Spencer Products Attlehoro, Mass,

83594 Burroughs Corp. Electronic Tube Div. Plainfield, N.J.

B4411 TAW Copocitor Div. QOgatlala, Nebraska

87830 Tower Mfq. Corp. Providence, Ril.

21418 Radio Materials Co. Chicago, Hilinals

83332 Sylvania Electsic Products Inc, Semiconductor Division Waburn, Mass,

89800 East Aurorn, New York

Delevan Electronics Corp,

From: FSC. Handbook Supplements
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Model 632568

SECTION VI
OPTIONS AND MANUAL CHANGES

7-1. OPTIONS

T-2. TheCounter is available with Option01, remote
programmable input attenuwtor and AC-DC switches.
Option 01 consists of printed circuit assembly 05525~
G0041 which replaces standard input attenuator Al,
The Option 01 remote programmabie input attenuator
provides the AC-DC, X1, X10, and XI{ attenuating
functions with relays, Table7-2 Liststhe relayactions,
Fiture T-1 is the schematic dingram, Figure 7-2 is
the component location.  Parts list §s Toble %1, For
ronnection  informution, refor to Figures 71 and 7.2

To program the attenuntors and the input coupling
mode, the front-panel ATTEN switches for CHANNEL
A und CHANNEL B must be sct to X1, nnd the AC/HC
switches for hoth channels must be set ot AC.

7-3. MANUAL CHANGES

7-4, CURRENT INSTRUMENTS. This manual applies
directly to Model 53258 Counters with serial pre-
fix 1216A,

7-5, NEWER INSTRUMENTS, As changes are made,
newer fnstruments may have serial prefixes not lsted
in this manuzy, The manuals for these nstruments
will include a "Manuzrl Changes' sheet containing the
required information; comtact the nearest Howlett-
Packard Sales and Service Office if this sheel is
missing,

7-06. OLDER INSTRUMENTS, This manual with
changes listed in Table 7-3 appliesto instruments with
scrfal prefixes earlier than 1216A as noted, The num-
bered CHANGES follow Table 7-3.

Section VII
Options nnd Mnniunl Changes
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dection VII
Options and Manmal Changes

Figure 7-1.

05326-r0041 Nemate Attenuator Parts Location
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Section VII
Optlons and Manual Chayges

Table 7-1. Option 01 Parts List

Model 53258

REFERENCE _ , :
DESIGNATION DESCRIPTION HP PART NO.
Cl C: Fxd, dipped mica, 534 pf 1% 01G0-0339
C2 C: PFxd, miea, 20 pf, 5%, 200 vdew 0160-2198
C3 C: Fxd, ti diox, 5.6 pf 600 vdew ; 01h0-0044
Cd C: Fxd, my, 0,018 mI, 10% 200 vdcw 01¢0-0302
Ch C: Fxd, my, 0.018 mf, 10% 200 vdew 0160-0302
Co C: Fxd, ti diox, 5.0 pf 500 vdew 0150-0044
c7 C: Fxd, mica, 20 pf 5%, 300 vdew 0160-2108
(of:] C: Fxd, dipped mica, 534 pf, 1% 0160-0330
CR1-2 Diode, St 1901 -0040
CR3 Dicde, Ge 1910-0040
CR4-H Diode, Si 1001-0040
CRG-7 Dicde, Ge 1010-0040
chie Dinde, Si 1901 -0040
CHY Diode, Ge 1010-0016
CR10-12 Diode, 5t 1901-0016
K1-8 Itelay Reed 1 amp 0490-0764
RI R: Fxd, comp, 10K ohim 5%, 1/4W 00683-1035
R2 R: Fxd, comp, 120K ohm 5%, 1/4W 0683-1246
R3 R: Fxd, comp. 1K ohm 6%, 1/4W 0683-1025
R4 R: Fxd, comp,. 1Meg ohm 5%, 1/4W 0683 -1055
RS ; R: Fxd, comp. 1Meg ohm 5%, 1/4W 0683 -1055
RG R: Fxd, comp. 1K ohm 5%, 1/4W 0043-1025
R7 R: Fxd, comp, 120K ohm 6%, 1/4W 0083-1246
RS R: Fxd, comp, 10K ohm §%, 1/4W 0683-1035
S1 Switch, slide 3101-1598
52 Switeh, slide 3101-1596
53-4 Switch, slide 3101-1598
55 Switch, slide 3101-1600
56 Switeh, slide 3101-1598
s1 Switch, slide 3101-1596

Table 7-2, Remote Programmable Input Attenuator Relay Action

" Either a Pin on JB Must be Grounded or a Panel Switch Actuated

To Energize a Relay

Ground on J8 Pin

25

None

60
12

None
10

Switch Position
(Alse Shows Function Sclected)

CHANNEL A S5 ATTEN
Al
X10

X100

56
AC
DC .

CHANNEL B 52 ATTEN
X1
X10 :
X100
57
AC

3]

Al Delay Energized

Nene
Kb

K3
K2
K1

None
K4

7-4
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Model 532518 Section VII
Options and Manual Changes

Table 7-3, Mznual Changes {or Older Instruments

For Serinl Prefix Number Make These Changes
820 {5325A) ‘ 1 thru 12
B32 (5325A) 2 thru 12
B44 (5325A) 3 thru 12
348 {53I25A) 4 thru 12
904 (6325D) 5 thru 12
930 (53258} 6 thru 12
%42 (6325D) 7 thru 12
934 (6326D) B thru 12
904 (5325DB) 9 thru 12
1044A (5325B) 10 thru 12
1112A f532513 11 and 12
1216A (53268 12
CHANGE 1:

Figure 7-5, Al/A2 schematic:
Delete A2C20,
Change value A2R3 to 82 OHM.

CHANGE 2:

Sertion VI, Table 6-1, Page G-
Delete C6 and C6 - 0180-0210 - C:FXD Tant 3, 30 F + 20% 16VDCW,

Section ViI, Figure 7-6 (Al) )
Delete C5 and CO (3. 311 F) on left side outside Al

CHANGE 3:

Saction VII

Table 7-5 (A2} ~ Delete A2RR44 F:FXD Comp 51 Chm 5% 1/4W.

Table 7-8 (A8) - Clange ABC17 to 0140-0149 C:FXD Mica 470 PF §% 300VDCW.

Table 7-8 (A8) - Change ABCR41 through A4CR46 to 1801-0040 Divde Silicon JOMA J0WYV,
Table 7-8 (AB) - Change ABR36 to 0683-2035 R:FXD Comp 20K ohm 5% 1/4W,

Figure 7-5 (A2 Schematic) - Delete A2R44 (2) and show connection through R44 terminals.
Figure 7-11 (AB Schematic) - Change ABCI17 from 82 PF to 470 PF,

Figure 7-11 (A8 Schemalic) - Change ABR3I6 from 13K to 20K,

CHANGE 4

Section I, Page 1-2;
Table 1-3 Revise two items {(Range and Sensitivity) under INPUT CHANNELS A and B to read:

Range: de coupled: 0-12.5 MHz
ac coupled: 10 Hz to 12,5 MHz
Sensitivity: 0,1 V rms sine wave, 0,3 V p-p pulse, 50 ns minimum plse width,
Section III, Page 3-3:;
Figure 3-2, (FREQ micasurement) change item 9 to read:
8, Conniect signal «w be counted to CHANNEL A INPUT (10 Hz to 12,5 MHz),

Page 3-T. '
Figure 3- 7 (RATIO A/B measurement) change item 9 to read:

2, Connect higher frequency to CHANNEL A INPUT (10 Hz to 12. 5 MHz),
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Scation VI Model 632613

Options and Manual Changes
| CHANGE 4

Scetion VII (Continued)
Page 3-12,
Table 3-2 (J8 connertions), change wire colors under general to read:

General

+ SLOPE A WHT-ORN-GY
-~ SLOPE A WHT-RED-GY
LEVEL A WHT-YEL-GY
+ SLOPE B WHT-ORN-VIO
- SLOPE B WHT-VIO-GY
LEVEL B3 YEL

Scction IV, Page 4-2:
Delete Paragraph 4-16 g replace with the following paragraph:

This circuit amplifies Chamnel A nnd B input signals from Al, gives marker output
for uscilloscope {ntensity modulation, and drives funetion seléclor assembly A4,
The eircuit consists of an FET input differential amplifier, differentinl Schmitt
trigger, and an output one-shot MV, The differential amplifjer, coupled with the
differential Schmitt trigger, provide very nccurate and stable triggering. R10
balances the differentinl amplifier and is adjusted for maximum sensitivity at 12, 6
MHz with: a sincwave input and LEVEL controi set to PRESET. SLOPE and LEVEL
may he programmed (rom J8 (REMOTE PROGRAM connector) when Function
Sclector switeh 85 is set to EXT. The LEVEL controls must be set to PRESET for
remote programming.

Page 4-5.
Paragraph 4-43, add the following sentence:
"Breakdown diodes CR8 and CRY clamp the B+ soltage to digital display tubes,

Page 4-5:
Delete Paragraph 4-46 and 4-47 and replace with the following paragraph:

+1T0 AND +6. 1 VOLT SUPPLY All

This cireoit supplies «5.1 ¥V and +170 V. The +170 volt supply gues to
displiy board A9 and operates the digital display tubes. The 5,1V
suppiy is used primarily to operate Integrated circulis throughout the
instrument,

|
l
Section V, Table 5-3, Page 5-3: |
Revise item 1 uimer FREQUENCY to read; ‘

|

Range: Oto 12,5 MUz,

Page 5-0;
Revise {tem under RATIO A/E: to read:

Ramge: Channel At Qto 12,5 MHz,

Page 5-0:
Revise FREQUENCY item under DESCRIPTION and CHECK to read: FREQUENCY
I. Range: Oto 12,5 MHz 10 Hz to 12,5 Miz
I'age 5-0:
Revise RATIO ftems to read; Range: Chamsel At Qto 12.5 MHz
age 5-10;
Revise FREQUENCY {tem under DESCRIPTION and CHECK to read: FREQUENCY
1. Range: Oto 12,5 MHz 10 Hz to 12,5 MHz

Page 6-10;
Revise RATIO item to read: Range: Channel A: 0to 12,5 MHz

Section VI:

Figure 6-1 (Cabinct Parts), Item 2: Change number under HP Part No. (rom 05325-00012
to 05325-00003
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Model 5325D Scetion VY

Optiens nnd Mapual Changes

CHANGE 4 (Continued):

Sectjon IV (Continued):

Page G+3, Tahle 0-1:
Delete A1-05326-60040 Input Attenuntor Assy and all lines prefixed by Al; replace with
Table 7-4 (A1-06325-60000 Input Attenuator Assy).

Page 6-3, Table 6-1:
Delete A2-05325-60036 Amplifier/Trigger Assy and all line prefixed by A2; replace with
Table 7-5 (A-056326-60001 Amplifier Trigger Assy).
Page 6-5, Table 6-1:
Change A41C6 from 1820-0380 w 1820-0074,
Page 6-8, Table 6-1:
After all A9 prefixed lines add Table 7-8 (ABCRI-AOCRY Diwles)
Page 6-8, Table 8-1: ‘
Delete AL11-05325-60022 Power Supply No, 2 and all lines prefixed ALl replace wilh
Table 7-10 (A11-06325-60001 Power Supply No. 2).
Page 6-9, Table §-1:
Add the following parts;

Cl 0170-0055 C:FXD MY 0, 1UF 207 200VDCW
Cc2 0170-0055 C:FXD MY 0, 3UF 20% 200VDCW
Cc3 0170-0055 C:FXD MY 0, 1UF 20'F 200VDCW
Jo 1261-0148 Connector: Power 3 pin Male,

Papes 6-9 and 6-10;
Delete the following parts:

C7, CB, and CO - 018040120  C:FXD Tant 3, 3pf 20% 15VDCW
Xwl 1261-0148 Power Connector 3 Pin Maje

L3, 14, and LB - 9140-0014  Cotl/Choke 10 H 107
Lo 9100-2285  Coil/Choke 10pH 10%,

Papes 6-9 and 6-10:
Change the following part desexiptions:

51 from NSR part of Rl to NOT ASS5IGNED
56 from NSR part of R2 to NOT ASSIGNED
57 from NSR part of R3 to NOT ASSIGNED

Section VIII:

Figures 8-2 through 8-8 and Figure 8-17, change A4iC6 from 1820-0380 to 1820-0074,
Delete Figure 8-16 (A1, A2, and A3 Scherntie) and replace with Figure T-5 (A1, A2/A3-
(5325-060001 Schematic) and Figure 7T-4 (Al, A2-A3 Parts Location),

Figure 8-10 (A7 Schematic) Outside A7 add C3 0, 1uF at pins 5-8 to ground,

Delete Figure 8-21 (A0, A12 Schematie) and veplace with Figure 7-13 (A3/A12 05325~
G0011/60010 Display/Annuncintor Schematie) and Figure 7-12 (A8/A12 Parts Location),
Delete Figure 8-22 (A10, All Schematie) and replice with Figure 7-15 (A10/A11 05325-
§0005/60006 Power Supply Schematic) and Figure 7-14 (A10 and A1l Parls Location),
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Sectlon VII
Options nnd Manual Changes

CHANGE 5!

Section V1I
Delete Figure 7=1 (A1-01 005326-6C041 Attenuator Schematic) nnd repltace with Figure 7-17
{(A1-01 05326-6003% Attenuator Schematice),

The Counter is avatlable with Option 01, remote programmable input attenuabar
and AC-DC switehes, Option 01 consists of printed cireuil assembly 06325-66033
which repiaces standard jnput attenvator Al. To program the attenuator ond the
inpui coupling mode, the front panel controls must be set to X1 and the AC-DC
switches tu AC,  For conneetion information refer to Table 711, Figure 7-17
is the schematic dingram.  Figure 7-16 {5 the component loentor,  Parls list is
Tahle 7~17,

Delete Figure 7-2 . A1-01 Parts Locution) and replace with Figure 7-16 (A1.01 05325-60033

Attanuator Pavts ! ewation),

Delete Table 7-1 \ril 01 Parts List) and replace with Table 7-12 (A1-01 05325-60033 Allenuator
Parts List). . :

Delete JB Hepmote l‘r-)gr:un Connector Sehematie from Figure B-24 and repliace with Fig-
ure 7-21 (18 !

Add Table 711 {Connections to REMOTE PROGRAM connector J8),

Delete Table 7-2 [Relay Action),
CHANGL 6: r'

Section 1V, Page 443, Paragraph 4-11:
Changy last sentence to reads "R10 balances the differentiol nmplifier and is acdjusted for
maxinium sensitivity at 20 Miz {A2), 12.6 MUz (A3) with a sinewave input and LEVEL con-
trol set o PRESET.”

Table 6-1, Pages §-4 wnd §-5:
Delte A3-06525-60035 Amplifier, Trigger AssemMy and all lines prefixed by A3} replace
with Table 7-3  (A3-05325-60001 Amplifier/Tripger Assembly),

Sectiop VIII, Figury 8-16:
Add NOTE - Refer o Figure 7-19 for A3-05325-60001 Amplifier/Trigger Schematic Diagram
nnd Figure 7-18 Amplilier/Trigger Darts Location,

CHANGE T:

Section VI, Table 6-1, Page 6-10:
Change W1 to 05325-60013 Switeh Assembly: Tlme Bi se (Ineluding 54, W1b, and W18),
Change W2 to 05325-69014 Cable Assembly: Function Selectoy,
Chiange W3 to 06325-60016 Cable Assembly: Power,
Add W6, 05325-00017 Cable Assembly: Sample,
Add W20, 05325-00027 Cable Assembly: Function Selector

CHANGE 8;

Section V], Table 6-1, Page 6-5:
Delete A4-05325-60046 Assembly:  Fungtion Selector and all Llines prefixed by Ad; replace with
Table 7-6 (A4-05325-60003 Assembly; Funelion Selector),

Page 6-5; .
Delete AB-05325-00048 Assembly: Time Base Board and all lLines prefixed by AS; replace with
Table 7-7 (A5-05325-00004 Assembly: Time Base Board),

Pages 6-6, 6-7, 6-8, nnd 6-9:
Delete AB-05323-60047 Asscmbly: Counter Board and all Unes prefixcd by A8; replace with
Table 7-8 (AB-05325-60007 Asscembly: Counter Board).

- Section YIII
Delete Figere B-17 (A4 Function Sclector Sehematic), and replace with Figure 7-7 (A4-05325-
60003 Function Selector Schematic),
, Delete Figure 8-18 (A5 Time Base Schematic), and replace with Figure 7-9 (A5-05325-40004
Time Base Schematic) and Figure T-8 (A5-05325-60004 Time Base Parts Location).
Delete Figure 8-20 (A8 Counter Board Schematie) and replace with Figure 7-11 (AB-05425~
?-:}3007 Cn)untcr Board Schomatie) and Figure 7-10 (AB-05326-60007 Counter Board Parts
cation),
Delete Figure B-15 {Block Diagram), and replace with Figure 7-3 (Block Diagram)

7-8
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Model 63260

CHANGE 0:

Page 1-1, Table 1-1:

Change power eable Part No, to B120-0078.

Pape 2-0, Dnr:u;rrfph 2-11:

Scetion VI
Optione and Manual Changes

Cliange 116 volt fuso to 0,6 ampere; 230 valt fuse to 0,25 ampere,

Page 6-10, Table]d-1;
Change XW1 from 1251-2357 to 12561-0148.

Change F1 froni 2110-0016 0, 8 amp to 2116-0008 0.5 am).
Change F1 {rom 2110-0044 0. 3 amp to 2110-0018 0. 25 amp.

Chanye S10 from 3101-1234 to 3i01-0033.
CHANGE 10: ‘

Page 1-3, Tnhfc 1-3:

Dalete spcci(lcnl!ons headed External Input; replnee with following:

External Input: 1 MHz 10V rms
) 2,5 Mz 1,0V rms
, 5MHz 1,0V rms
' 10 MHz 1,0V rms

Page 6-6, Tnble 6-1:

Change AT f1um 05325-60049 Series 1044A to 05325-G0008.

Change AT from 05325-20049 to 05325-20008.

Yelete 65325 -60049 Series 1044A parts (Table 7- ) and replace with 05325-30008 parts(Table 7-  }.

Page 8-28:

Replace text headed "AT OPERATION" and "AT TROUBLESHOCTING™ *

with fullowing:
A7 OPERATION

This assembly includes a 10 MHz oselllator,
10 MH2 multiplier, out put one-shot MV and
a driver. Oscillator frequency and crystal
current are adjusted hy C5 and RO respec-
tively, The oseillator scction conslsts of
Q1, 2, and 3. The 10 MHz multiplicr con-
sists of two tuned amplifiers whose output

is shaped by Q7 and Q8. Driver Q9 pro-
vides positive pulges at pin 3, With INT -
EXT switeh 88 set to EXT, operating vaoltage
for the oseillator is disconnected and an ¢x-
ternal standard {requeney (1, 2.6, 5, or

10 Mitz) may be connecied to OSC jack on
rear panel,

A7 TROUBLESHOOTING

Measure DC voltages coming into theboard
{+12V at pin 14, -12V at pin 15, and +5. 1V
at pin 4). Make waveform measurements
to determine which stage is not operating,
If oseillator sectinn is not working, try ad-
justing 6 following adjustment procedure
below, I the preceding checks fail to locate
the problem, replace 10 MHz erysial,
NOTE: Whenever crystal is changed, 16
and C& must be adjusted. Be sure to-use

n 50:1 attenuator probe when making wave-
form measurements,

1 AT ADJUSTMENT"

AT ADJUSTMENT

a.

b,

L2, 3, 4, and 5 adjustment:

1. Set INT-EXT switeh to EXT.

2, Connect 1 MHz standard to QSC jack on
rear panel,

3, Conncet Oscilloscope through 60:1 probe to
pin 1. NOTE: Do not use cxtender hoard
during adjustment procedure,

4, Adjust L2, 3, 4, and 6 for maximum output
{(should be greater than 0. TV rms, 2V p-p),

RG and CbH adjustment:

I. Sot INT-EXT switch to INT,

2. Connect an Electronie Countor to OSC jack
on rear pancel,

3, Adjust C5 for 10 MHz (:1111z). NOTE: U
erystal or heater (A6 assembly) has been
changed it may be necessnry to select C4
to permit uscillator Lo lune to 10 MHz,

4, Clip a current probe over the orange wire
conting from pin 12, Connect probe through
probe anplifier to Osctlloscope, Set Oscil-
loscone to . 05V/em and curvent probe
ampiifier tv 5 mA/em,

5. Adjust R6 for 20 mV p-p on Oscilloscope.
Remove current probe and reposition arange
wire close to board before procecding.

6, Teadjust C5 for 10 MHz 1 count on Test
Counter.

1. After cover replucement, recheck [requency
and readjust C5 if necessary. It may be
necessary to adjust C6 several coumts OFF
[requency to compensate for the elfeets of
cover replacemers,
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Seetion VII Model 3208
Options and Manual Changes

CHANGE 10 (Cont'd)

Delete AG/AT seh. otic and replace with AG/AT (06325 -30J08) schematic:
Delete AG/AT compouent Iocator and replace with AG/AT (05326-60008) photo:

CHANGE 11

Page 6-6, Table G-1:
Change AT (05325-80049) (rom Series 1112 to 1044,
Delete parts list Serics 1112} replace with parts list Series 1044,
Replace AG/AT compaonent locator Series 1112 with AT,
component locator Series 1044,
Replace AS/AT schematic Series 1112 with Series 1044 schematic,

CHANGE 12

Replace parts list for AT (05326-00050) REV A SERIES 1216
with lisl for {05325-00040) REV D SERIES 1112,

Replace A7 {05325-60050) componem locator with
AT (053256-60049) SERIES 112 photo,

Add A6 053256-60012 CRYSTAL/OVEN assy component locator,

Replace AT schematie (95326-00050) SERIES 1218 with AG/AT schematic (05325 -60049) SERIES 1112,
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Model 53258 v otion VI
Options nnd Manu.l Changes

Table 7-16, Connections to REMOTE PROGRAM Connector JB

CONTROL
FUNCTION CURRENT | PIN NO. | WIRE COLOR | CONNECTS TO REMARKS
MAX (mA)
CHANNEL A
X100 15 8 WHT-BLU Al Note 1
X10 15 . 9 WHT-GRN Al Note 1
AC-DC 3 15 1 WHT Al Note 2
CHANNELB |
X100 ! !J. 15 12 WHT-BLK Al Note 1
X190 c w 16 )| WHT-GY Al Note 1
AC-DC - 16 o 10 WHT-BRN Al Note 2
Note 13 Wilth no program input, atlenuator is In X1 mode, Floating potential is +12 V with control
line open, .
Note 2: With no program input, coupfﬂ\g is AC, Floating potential s +12 V with control line open.

K
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Secetion VII Mudel 63268
Options pad Manual Changes

Table 7-16, Option 01 05325-60033 Attenuator Parts List

ll)lfsllggﬁgfab, DESCRIPTION HP PART NO.
Option 01 ‘ Remote Attenuator Board | 05326-50033
oL : Capacior:  Fxd, cer, 5 pF, &%, 600 vchw 0160-0744
C2 L Cupacitor:  Fxd, micea, 33 pF, 6%, 300 vdew 0160-2150
3 |\ Capacitor:  Fxd, miea, 600 pF, 1%, 300 vdew | 0160-0340
C4 ll"a\ Capiicitor:  Fxd, cer, 5 pF, 6%, 500 vdew 0140-0748
Cb \ Capacitor:  Fxd, miea, 33 pF, 6%, 300 vdew 01060-2150
Cé " Capueitor:  Fxd, mica, 600 pF, 1%, 300 vdew 0010-0340
C1, c8 Capacltor:  Fxd, mylar, 033 nF, 10'% 0610-014G3
K1-K4 Relay, Attenualor 0400-0303
K5, K6 Relny, AC-DC 0490-0398
Rt Resistor:  Fxd, comp, IM ohm 5%, 1/4W 06U3-1055
R2 Resistor: Fxd, comp, 100K ohm 5%, 1/4W 00831045 .
IR3 Resistor: Frdo comp, 10K ol §%, 1/4W QGBI -1036
R4 Resistor:  Fxd, comp, 1M ohm 5%, 1/4W 00683~1055
RS Reststor:  Fxd, comp, 10K ohm 6%, 1/4W 0083~ 1035
ns Resistor:  Fxd, comp, 10K ohm 5‘,‘6,! 1/4W 0683-1036
S1 Switeh, slide: DPDT 3101-1311
b=t Switeh, slide: DP3T S101-1313
53, 54 Switeh, slide: DPDT 3101-1311
56 Switch, slide: DP3T 3101-1313
: S0 ‘ Switeh, slide: DPDT 3101-1311
- Blank Board 05:326-20017
(7-20 !
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Scetion VU
Options nnd Manual Chunpyes

Model 53268

Figure 7-4, 05325/60009-60001 A1-A2 Input Attenuator and Amplifier Trigger Parts Locatlons
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Section VII
Options and Manunl Changes

Figure 7-6, 06326-00003 A4 Function Sclector Parts Locations

Model h32618
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Section VII Mode} 63258
Options and Manual Changes . .

Figure T-8, 06325-40004 A5 Time Dase Parts Loention
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Seelion VII N udel 32008

Dptions and Manual Clanges

Flgure 7-10, 05326-60007 AB Counter Doard Parts Lovation
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Bection VI |
Options and Manunl Changes

Figure 7-10 Repented,  05326-00007 AB Counter Bonrd Parts Location

Model 632500
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Section V11 Modal 632513
Qptions and Manunl Chinges

Figure 7-12, 00326-G0011-00010 AD-A12 Display -Annunciator Parts Loention
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Seection VII : Muodel 526D
Qptions and Manual Changes

Figure T-14, 056326-60005-60000 A10-7.11 + 12 Volt and +170/+6, 1 VoIl Power Supplies Parls Loceations
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Sectjon VI Model 53261
Qptions und Mununl Chamges
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Section VII Mudel 63263
Options and Manunl Changes

Figure T-18. 05325-00001 A3 Amplifier-Trigger Parte Locntion
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Scction VII Model 532613
Options and Mnnu_nl Changen

Figure 7-22 A7 Qseillntor M ftiplicr 06325-00008 Parts Locatjon
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Seclion VII
QOptions and Manunl Changes

Figure 7-24, A7 Quelllntoy Multipller 06326-60040 Serfes 1044 Parts Location

Model 632603
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Section VNI Model 63268
Options and Manual Changes

Figure 7+26, A% Qe-  ator Multiplier 05326-60049 Scries 1112 Parts Location
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Seelion VII

Options and anpunl Changes
Figure 7-20, A1l Powes Supply 063206-80030 Schematie and Parts Location

Muode) 63268

Y wlip ARAIE B P AN BRI R IR) ye WL
- — - - - L=

s
e r LLd
] Fhad L
]I—-v—- - ! e b r e - r— -
- ! - - — -- - —

e
L

i
v

Ny

g e e

Cp e b i e e s bt e it s e

(-
)N
o~
et
[

- |
Rl PO T
A
( ) es. g ¥
LS ey ]
1,5
B T [T
— L W
w
- ) W/
* "~
Lde 0,
B ¥ IR 1Y ]
e |
] vy Pl
- e B e e el P

Bus==y

g
AT 3T




| K
i !
\
I
.
]
K !
1 1
I
b
;
i
) P
r
' ' . '
} | J L
| !
v
N
)
! .
f I
: ‘.
|
, i
. ’ |
\
\ . ’ J
i
b, 1
: ; .
. =
! ) l
' i : i I
. ! o
i '
1 : I
o 1
b i ' 1
4. ’ . ' ! P
& ;
1y ' I .
J [
+ I
, t } )
' ' i ! ;
H ] } |
' i ' ' ;
) e » \
PR ' 5
; 1 1
I
' } . .
PR [ 1

o L ) : i N [N f - ' : e s S B} Y




& ) Model 63268 :

® SECTION VIl

f.]‘ o h C - CIRCUIT DIAGRAMS

| ; 8.1, Thl:i gection includes the following:

o o ' ' ' ' ., General notes for schematic dingrams In Flg-
: 'lll‘(.' B'ln .

' o ; b.' Flow diagrams [or function seleclor assembly
‘ Adin Figures 8.2 through 3-8,

o © e, Sehematic diagrams and component locators for
! : el : . all printed cfxcuit bonrds including thvory of vper-

R ‘ atfon and troubieshooting procedures in Figures 8-13
oo R g h . thryugh B-18, These figures may also include wave-
aE : - © forme’ and yoltages. Top views of tntegrated elreults
P A + are shown with pin numbers for {dentification.

bt B :

? ‘ ‘ . 842, The dingrans, when wnfolded, can be used wlt’l
gL Co other parts of the manual vr when the manual {s closed,

‘ ‘ ; 8-..’ DC voltages are mcusured with Hl’ Mudel 412A
B . n VT /M. Typleal vollages are shown,

Aot .+ - B-4, Shuded areas on the sechematie dingrams indi-
e S J 1 eater pristed clreult assemblies, Al components
W0 ‘ : : within the shaded aress are nmunled o the hoards.

I‘;| s ' i T . : : )
Ao A . . . -

Seetion Vi
Circult Dingrams




Section VIII
Circuit Diagrams

Flgure B~1., Schematie Din

Mode] 532513

gram Notes

£
o

O

-

-
I(

SYMBOLS
FRONT PANEL
REAR PANEL
KNOB CONTROL

SCREWORIVER ADJUST
MAIN EIGNAL PATH
FEEDBACK PATH

+ GOMDUCTING ELEMENT
'WIRER MOVIES TOWARD MCHY WHEN
'CONTROL. !S ROTATED CLOCKWISE
poweé LINE GROUND

CIRCUIT COMMON GROUND.

TEST POINT
PAND" GATE
INRIBIT GATE

"OR* GATE

WAVEFQRMS SHOWN ARE TYPICAL:

1

SWITCH DESIGNATIONS

A3S18R(2-1/2)
A3 SWITCH 51 WITHIN ASSEMBLY Al
B 2ND WAFER FROM FRONT
{AZIST, ETC)
R REAR OF WAFER
i {F=FRONT)
_1
(2.1 /1,', TERMINAL LOCATION {2})

{VIEWED FROM FRONT)

P ' AF

BR

. 1

 BEFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMOLIES ARE ASBREVIATED.
ADD ABSEMBLY NUMBER TO ABBREVIATION FOR COMPILETE DESCRIPTION

ASSEMBLY ABBREVIATION GOMPLETE DESCRIPTIQN
o A25 o - A2ECH
Y AZ5A1 {CR1 f-zﬁh‘CRl
. HQ PREFIX 43, _J3‘ ‘
) ik .
, ' ' . Aluﬁl;‘af} SIL N Asiambly Smr; An,
Asarmbly Ansrmbly firntudey AJSAL fird 1 desurenr . )
- Numbey Noswe Asacobly) s hangeap .

N — - = e ey :
A25 POWER SUPPLY ASSY(05100-6007) SERIES 330
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Figure 8-1, Integrated Crreuit Dingram
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Figure 8-1, Integrated Cireuit Diagram (Continued)
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Figure B-1, Integrated Circuit Dingram {(Continued)
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Section VIII
‘ Circuit Diagrams
Model 53268 grams
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Scction VIII Model 53268
Circuit Diagrams
4.,}.@7 Figure 8-13, Top Internal
_—, GENERAL TROUBLESHOOTING
mi_-‘E This seation gives gencral troubleshouting procedures to identlfy vhich assembly is defective, e. With oscillosenpe, check {for £0 Miz slennl at AG pin 12, I signal 1s
:—; TROUBLE AT TURN ON, If the Counter dues not vperale when it Is turned on (po display, no abaent, check wiring from Ad. Il 10 Mitz is present do next step,
=== decimaijvint and no mesurenient w.it*) muke the following checks: f, Check for 10 Mllz at A5 pinG. 1 "0 Mz !s present. AB 18 probably ’
- 2. Line voltagn switch must be set W correct voltnge (116 ¥ or 230 V as appropriate). OK. If 10MH= is absent refer to ABschematd.: dingram and troubleshooting < e St
——— b, Power cord plugged into Counter and nc power vutlet, : procedure, e, v .
p— ¢, Line fuse good, . “lg, B=10 !
=R 4 AC power on at outlet. (AISISIF{NSJIE%T(SELSCTOR MAIN GATE F-F Flg. 8-10 Wavelorm | _ ( ,‘
—— SISSI:E;I;ER QUICK CIRCUIT CHECKS: Mnke the fullowing quick checks If the Counter does not a. Switch power OFF. ' e S - S ey e o :
— ' y . a f o i ! ok n( L :
= n. Remove the top and bottom covers, Set the Counter control as follows: . b, On AB Counter Bourd, discomcct reset (white-red-gray) and holdoll v e B A SRR
I ) ) T P i PR A I
- Function Ewite. CHECK CHANNEL A and B ; (white-orange-grecn) wires, A B i Lo ‘}4._
= TIME BASE L1 opus ATTEN voX1 . " sevall AR . T e e
- SAMPLE RATE pot Counterclockwise ul o AC-DC AC c. On AB disconnect and ground inhibit (white-urange-yellow) wire, . L L L J3 S e ‘ ,T;\"} R 11 I
— AMPLE d itch FAST LEVEL PRESET - N , N e T I g B T e Ty F
— BAN RATE slide switch SEP-COM SED d. Set Counter controls ag lollows: Fig. 8-11 Waveform Fig. 8-12 Wavelorm 53 A6 A5 7 A4 ;;Aloﬂ, ‘ Aé ;""?“AZ-' :
— STORAGE ON Function Swilch CHECK S, YR Yoo Ll
sl INT-EXT INT TIME BASE 'l s i, If all four signals are present the Counter Board Is producing these 4 P A0S A3RI0 A R o'
N b, Connect Counter power cord to correct nc outlet, SAMPLE RATE pat Counterclockwine but on signals correctly, 11 any signal is absent, refer to the Covnter Board schoe st A3RI f\ZRl!
T——— ¢, Contlnue with the quick check that follow to Jucals which assembiy n trouble 1s in, 2?&:;}1;? lﬁ'l:}iﬂulédu switch  FAST matle diagram and troubleshooting procedure, SR L -;:3_.' i
= A10 AND AY1 POWER SUPPLY QUICK CHECKS Qgrgg 3\{(13 . AZ-A3 INPUT AMPLIFIER QUICK CHECK e
T a. Turn BAMPLE RATE knob clockwise, LEVEL PRESET Switeh bower OFE
N . ch powe .
— k. Measore +176 Vdc(+170 tn some models)at pin 1 of ALl If this voltage Is not correct, ree SEP-COM sSEP neoBW pows
== [er to All schemntic diagram and troubleshooting procedure, ?E'?EALG;T ?NNT b, Set the Counter controls s lollows:
- ¢, Measure +6, 1 Vdc at pins 13 and 14 of AL, I thls voltage is not correct, refer to the ALl - Funetion Sultel PERIOD AVG A
_i schematic dlagram and troubleshooting procedure, ¢, With vseil:ozcapy cher © = 6 MHz signal at A4 pins Dano 2. ut signal TIME BASE /,fl{;m-[pugn 105
. d, Measure +12 Vde at plns 8 and 10, and -12 Vde at pins 1 and 2 of A0, If these volluges 5 present, A4 maingate F-¢ is G B signal 15 absent refer te Ad eche SAMPLE RATE pot Mid-range
—=m ' are not coerect, refer to A10 schematie dingram and truubleshooting procedure, matie diogram ond troubles: ety proccdure. CHANNEL A ard B
__ y! i ar
i AG-A7 OSCILLATOR QUICK CHECKS A8 COUNTER BOARD-HOLDOFF, RESET, TRANSFER, | ATTEY Xl
S  Check the oulput of the osclllator at the reas panel OSC cannector with an oscllloscope, I the AND INHIBIT SIGNALS QUICK CHECK LE;.'EL PRESET
: 17 MHz signal 18 not present, refer to AG-A7 schematie dingram and troubleshooting procedure, a. Switeh power OFF, SEP-COM coM '
z A4 FUNCTION SELECTOR QUICK CHECK b, On AB Counter Board, diseonnect reset {(white-ped-gray} and holdull :ﬁ_%?f &E‘T
=, a With vscilloseope, check pins It and 5 of the Function Selector for 10 MH2 signal, {white-orange-green) wires,
- b, Check pin M for 10 MRz signal. If the 10 MHz sign.l Is not ot pins R and S, but is atpln M \ ; . - wire ¢. Cunnect the 10 MHz OSC output an the Counter rear panel lo the
=== reler to Ad Function Selector l:':hem:mn: diagram and troubleshooting pruccdure: If the slgnal is c. On AB disconnect and ground inhibit (white-orange-yellow) vire, CHANNEL A INPUT,
= notat pin M, check the chassls wiring between A and Ad, - \
= pin . d. Set Counter controls as fullows: d. With oscilluscupe, check for 30 MHz signal at A2 and A3 pin 12, I
—  AB6 TIME BASE QUICK CHECK Function Switeh CHECK shmal is present Al, A2, and A3 are probably OK. M the signal is absent
= o Switch power OFF TIMLE ‘[’3 ASE § s i refertathe Al, A2, and A3 schematic diagram and troubleshoeoting procedure,
—= L, On A8 Counter Board, disconnect reset {white-red-gray; nnd holdoll (white-oraage-green) :ﬁ:{gtg nnﬂi L’;Jildu switch g:xg#ercluckwlsu but an
o WireS, CHANNEL A and B
f— ¢, On AB disconnect and ground inhibit {(white-orange-yellow) wires, : ATTEN X1
- . "AC-DC A
— d. Set the Counter controls as follows: I LEVEL PRESET
—_— Function Switch CHECK CHANNEL A and B SEP-COM SEP
—— TIME BASE .1 us ATTEN X1 STORAGE ON
= SAMPLE RATE pot Counterclockwise but on AC-DC AC INT-EXT INT
—= SAMPLE RATE slide switck FAST LEVEL PRESET _
—— SEP-COM SEP e. With on oscllloseope (U check for holdofl signal ol terminal marked
— STORAGE 0N WHT=-ORN-GRN (see FigureB-0). (Sctoscllioscope: Vert -2V /e, de + up. )
- INT-EXT INT
— {. Checkfor resetsignalat terminal miurked WHT-IRED- JRY and terminat
i marked WHT-YEL-BLU (see Figure 8-10). ,
——  *Atlcast the rightzero digit should be on regardiess of front pancl control setting if pawer is ON, g. Check for transfer pulse at ABIC1T(3) (see Figure 8-11). .
- s ‘ h. Changethe TIME BASE to 10 us and check for inhibit signalat terminal ‘ ) . ‘ . ; C ; » l"évzh_ .
- riarked WHT-ORN-YEL (ice Figure B-12), : ' o : ‘ ‘ ' ‘ ' , ‘ o
_ ' . . ! * i
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Figure 8-15, OQverall Block Dlagram
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Bection VIII
Circuit Diagrams

£1 OPERATION

This asgembly attenuates Channel Aand Binput slgnals
by factors of 1, 10, or 100 with AC or DC coupling,
Input mode is selected by COM-SEP switch 81, With
S1 set to COM, Channel A and B ure connected in
parallel at the INPUT jackr, When B1 s set to SEP,
Channel A and B are irdependent,

A1 TROUBLESHOOTING

If assenibly is not worklng, check other positions of
ATTENand AC-DC switches, When it has been deter-
mined what positions are not operating, the trouble
may be traced te the speellic resistor, capacitor, or
switeh, ‘

A2, (A3} OPERATION

This circuit amplifies Channel A input signals from
Al, zives marker output for oscilloscope intensity
modulation, and drives function selector assembly Ad,

The circult consists of an FET input differential am-

plifier, a differentinl Sehmitt trigger, and an output
one-shot MV, The differentialamplifier, coupled with
the differential Schmitt trigger, provide very accurate
and stable triggering, The differentinl amplifier s
balanced by R10 and is adjusted for muximum sensi-
tivity ut 20 MHz with a sinewave input and LEVEL
control set to PRESET, SLOPE and LEVEL may he
programed {rom J8 (REMOTE PROGRAM connector)
when Function Selector switch 85 is set to EXT, The
LEVEL controls must be scl to PRESET for remote
propramming,

'

Counler settings for wavelorms:

SAMPLE RATE, . ., . . . . . .clockwise not OFF

CHANNEL A LEVEL .+« s » PRESET
CHANNEL A INPUT.

STORAGE-»-iI-'l

FAST/NORM/HOLD , , ... ... . . . NORM
TIME BAFE/MULTIPLIER, . . . + . . »18EC
Function Selector . . . + + v + + + « - FREQ A
COM"SEP [ T T TR B A Vo s P R} SF'-’
CHANNEL AATTEN , .. . . .. R 4 |
C}{ANNEL A AC'DC P T R L I L AC

P T T S R

CHANNEI A SLOPE .

O ¢

Madel 53268

A2, (A3} TROUBLESHOOTING

The first thing to do is check all the DC voltages
coming into the board (~12V at pins 6,13 and +12V at
pins 7,8 and +6, 1V ot pin 156), Now check faput signal
at pin 1 (should be ut least 100 mV rms, 28V p-p).
Make wavelorm checks to determine which stuge is
not operating, When trouble has been fsolated ton
stage, make voltage and resistence meiasarements,
DC voltnges shown on Figure 8-12 are token with no
{nput signal, LEVEL control to PRESET, and SLOPE
conlrol to +.

A2, (A3} ADJUSTMENT

1. Sct Counter controls as follows:

SAMPLE RATE . . . clockwise out of OFF

FAST/NORM/HOLD . ., . . . . . . FAST
TIME BASE/MULTIPLIER . . . . s
Funclion Selector . . . . . . . . FREQA
COM-SEP ., . . + + » + + + 1 .. SEP
CHANNEL A

ATTEN . . . A 4 |

LEVEL .. .. ... .. .DPRESET
STORAGE . . . . . + + + + o+ ON
INT-EXT, . . O

2, Conneet 20.0 MHz 1t 0,1V rms sinewave lo
CHANNEL A INPUT,

3, Adjust A2K10 for a stable count.

All waveforms taken with HP 175A Oscilloscape and
HE 10003A 10:1 Divider Probe, Center line of grati-
cule 5 zero volts,

~onnect 10 kHz at 100 mV-

Oscilloscope Settings
WAVEFORM = P

SCNS SLODE | SWEED
NO, Y/em AC|DC I Jem
1 L05V | x X 20 pus
2 L05Y | x X 20 ps
K] .1V X X 20 ps
4 .05V X x| .2 pus
b 2V X X L2 us
6 oY X X1 20 s

‘ 02803-2




Section VI
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Seetion VIII
Cireuit Dingrums

A4 FUNCTION SELECTOR OPERATION

whis assembly 18 an arrangement of gates that direct
thannel A and B, time base, and 10 Milz clock sig-
nels, TIME BASE and GATE vutput axe provided by
IC8e and ICLd, respectively, This assembly moy he
programmed [rom )8 (REMOTE PROGRAM connector)
when Function Sclector 86 15 set Lo EXT, Figures 8-2
through 8-8 show the signalpath for various functions,
The assembly has four AC signal inputs {Channel A,
Channel B, time Lase, and 10 Mllz clock signal) and
cight DC control inputs (one for each function), The
DC control signal is provided by Fenction Selector
switeh 86, When S5 is sel Lo EXT, the DC control {n-
puts come from J8 (REMOTE PROGIAM cunneclor),

A4 TROUBLESHOOTING

Check operation of Counter in all functions to deter-
mine which function or functions are not apernting,
Check Lo see that "holdof{” o1 "reset” nre not pres-
ent all the time and causing the assembly to hang-up.
Use flow diagrams, Figures B-2 through §-8, and
waveforms to isolate trouble, Refer to Seclion IV fur
operation detnils of main gate F-F IC9, Check +5.1
V at pins 5 and E,

Use %e following procedure ly locate trouble in the ‘

function getector, A4,
. Switch Counter power OFF,

b, On AB Counter Board, discounect reset (White-
red-gray) and holdolf {white-orange-green) vires,

c. A8, disconnectand ground inhiat {white-orange-
yollow) wire,

d.. Set Counter controls as follows:

Function Switch CHECK

TIME BASE s

SAMPLE RATE pot countercluckwise but on
SAMPLE RATE slide switeh FAST

CHANNEL Aand B

ATTEN X1
AC-DC AC
LEVEL DRESET
SEP-COM 3KP
STORAGE On
INT-EXT - INT

o. With an vscllloscope, check the 10 MHz through
from pin M to pin S (see wavalorms (2) and (10). If the
signal is present, the circuit through ICO Is OK, U
the signal Is absent, check the inputs tol1C6; and check
the inputs and outputs of IC3A, ICIB, and 1Ic4C, I
the IC6 inputs are correct bul the vutput is not, re-
place ICG.  If IC3 or IC4 inputs are vorrect but the
outputs nre aot, replace the bad IC,

[, Check the 10 MHz through from Adpin MtopinR
{see wavelorms (2) and (11). If the signal Is present,
the circujt through ICT is OK, If the signal is absent,
check the inputs to IC7; and check the inputs and
outputs of 1C2B, IC3C, and 1CID. If theICT inputs are
correct but the output is not, replace IC7, If the IC2

B-24

Modal h32hB

or 1C4 inpuls are correct bul the outputs are not, re-
place the bad IC,

2, With an oscilloscope in vertienl DC coupitng,
chock the 10 MHz (or § M) signal through frem pin
8-J (see waveform (1)} to pins Band D{(sce waveforms
(B) and (9)). If the corrvect signal s present the cireult
fs OK, L the signal 15 absent cheek the fnput and out-
put to ICIA, 1C24, ICIB, ICHA, 1CHN (see waveform
(8), 1CHC, IC6D, IC4A, *C413 {see wavelorris (4) and
(5)5, 1CBA, ICBB (sce wavciorms {3) and (m, ICIC,
and 1C8, 10 the ICO inputs are correct butl the sutput
is not, repiace 1Co, {ICH is plug-in mounted to per-
init ehedking by substitution,}) If the Counter operntes
OK in some functions but not others, the IC gates in
Jie fupetion slector should be checked.

Used for these waveforms: HP Model 180A Oscillu~-
scope with 1801A Dual Channel Vertical Amplifier and
18208 Time Base, Settings - vertical: 1 volt/em nnd
horizontal , 1 psec/em, ‘

02803-2




Model 63468

S5 FUNCTION SELECTOi. SWITCH inarve 3)

Scction VIIL
Circuil Diagrams
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Sectiyn VIII
Circult Diograms

A5 TIME BASE OPERATION

The AB Time Base nssembly receives the 10 Milz A7
oscillator signal or U CHANNEL Aor B INDPUT sig-
nal through Lhe Ad funclion seleclor, Depending on
the setling of the TIME BASE/MULTIPLIER switch
54, the Ab input signal is passed irough without div-
{glon, or it is divided by 10 to 108, This assembly
may be programmed from J8 (REMOTE PROGIAM
coné;éc'rlor) when Funetion Selector swilch 85 s set
to '

DUAL DECADE DIVICERS

IC's 1 to 4 are dual scclion (Annd B) decnde dividers,
cascnded to dvide Inputs by 10} to 108, SECTION A,
For 10 pulges in pin 2, 1 pulse exits pin 4, When pin
14 goes low, grounded by TIME BASE/MULTIPLIER
switch, the divided by 10output i also ntpin 13, When
pin 16 1s high the decade is reset oD, Whon the EXT
pushbutton (86) is depressed, the DC coptrol lines to
the decade dividers are controlled from the REMOTE
PROGRAM connector, J8, SECTION B, Section B
dupticates A (sce IC dingram for pins),

A6 TROUBLESHOOTING

If Counter operates in one or more positions of the
TIME BASE/MULTIPLIER switch, one of tiie decade
dividers (IC1 through ICB) s probably bad, ( there is
no output from ping in any position of the TIME BASE/
MULTIPUWER switeh, check input signal at pin 12,
Next, check the DC voltage nt pins 13 and 15 to see it
Pinhibit" ov "reset’ 5 presentand causing the assem-
bly to lock up, Check +6.1Vat pin 4, and make wave-
forn: measurements,

Use the following procedure to loeate trovhle in the
Time Base, Ab,

a, Switch power OFF,

b. On AB Counter Board, disconneet and grouwnd
inhibit (white-orange-yellow) wire,

B-20

Mudel B32613

e, Sel Counler coptrols as fullowst

v

Function Switesd CHECK
TIME BABE 1 ns
SAMPLE RATIJ pot connterclockwise but on
SAMPLE RATE slide switch NORM
CHANNEL A and B
ATTEN X1
AC.C AC
LEVEL PRESET
BEP-COM SEDR
STORAGE ON
INT: EXT INT

d. With an oscilloscope, cheel 46 pin G, (This is
the timk base output at ,1 ps TIME BASE switch sot-

i

ting. ) Waveform (6) is the correct displny {10 MIlz),

Il the wavelform I8 absent ot wrong, conlinun cheeking
the next steps. ‘

e, Check the waveform at A6 pin 12, (This is the
Lime base inpu .) Waveform (1) ks the correct displny,
If thig wavelor n §s absent, refer o function selector,
A4, schemntic diagrnm and troubleshooting, Iwave-
form (1) is OK, continue step (1),

f. Cheek the wavelorm at ICY pin 2, Wivelorm o)
i5 the correct display, 1 the waveform is absent or
wrong, check tramsistors Ql, Q2, Q3, ad Q4. I
waveform (2) is OK, continue with sten ().

g Chack the waveform nt IC1 pin 4, Waveform (3)
is the correct displuy, [ the wavelorm (s absert or
wrong check IC1, I the waveform s OK, continun
with &tep (h),

h. Check the waveforms in sequence at pins 4 and
12 of 1C2, I1C3, and 1C4 chunglng the ugeilloscope time
base to get waveform (4) or (6), I the waveform is
absent at uny ope and following woints, check the
agsocinted (C,

Used for these waveforms: 1P Model 1B0A Osceillo-
scape with 1801A Dual Channel Vertical Amplifier and
1820D Time Base.

A 10:1 divider probe wus used with , 1 v/em vertieal
sensilivity setting giving 1 V/1m un sereen,
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NOTES

1. REFERENCE DESIGNATIONS WITHIN THIS
ASSEMBLY ARE AHSBREVIATED, ADD
ASSEMELY NUMBER TO ABBREVIATION

FOR COMPLETE DESCRIPTION.

2. UNLESS OTHERWISE INDICATED:
AESISTANCE IN OHMS,
CAPACITANCE IN PICOFARADS;

Seection VIII
Cireult Dingrams

3. SEE FIGURE B~-], 1820-0158,I820-0159
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Section VIII
Cireuit Diagrams

A6 OPERATION

This assembly contning the 10 Mz erystal for oseillntor/
multiplier assembly A7, and heater RT1 which maintnins
coystol tempernture,  The heater opeentes on 24 volts
12V nnd =12V gupplicd by At0).

A6 TROUBLESHOOTING

If oscillator frequency will not stny within specified
Himita, it mny be due to n fanlty heator, Check yesistance
of RT1 (should pe GO to B0 ohms at roem temperature),
If hienter checks ok, replnee crysti,

A7 OPERATION

The 10 MHz oseillntor nssembly eonsiswe of nselilntor U1A,
buffer UIB, nnd level shitter Q2 UtA verstes ns nn
amplifier with positive fecdSnek from tha non inverted
output of UIAWM) through the 10 Milz crysinl (O326-
60012) wnd trimmer capacitors C1oand €2 to ULAG).
Negative feedback through R1 und RS §s used to establish
the input bins for ULA, C4 filters out the noise.

The inverted oulput of ULA() conneets o buffer
UIB(0) and this provides Iselnticn between the oscilla-
tor and the output, The outputs of UTBE) and (8) switch
froni approximately 3.6V o 43V, when one output s
A6V, the other is 49V, Levei shifter Q2 converts the
outpat of UIB to a signu: o approximately 0 to ¢ volts,

When the INTZEXT switch s in INT, U2A2) is high and
the oscillator is routed through U2A nnd U2 to A4, This
signal is nlso routed through bulfer 21} to the OSC BNC
connector,

When the INTZEXT switch is in X7, U2A is inhibited nnd
the externnl oscillator Is fed into the Schmitt trigger
Q1/Q3, which feeds huffer U2C and 128, R2 and CRI
furnish overlond protection and triggering stability, L,
Ch, and C6 provide filtering for power supply nolse,

B8-28
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A7 TROUBLESHOOQTING

Mensure the supply voltages and verify that INTZEXT
switeh i8 In INT. Check for the mcillnter vignal at
UIAM), UIHK), UL, Q2 collector,  UZAGH, otnd
U2B11). .

AT ADJUSTMENT

Sot counter eontrols ns follows:

SAMPLE RATE e e mid position
FAST/NORMAHOLD ... i FAST
TIME BABE oo e i s
FUNCTION o s o o eireesiises FREQ A
CHANNELA e e, X1, e, +8LOPE
LEVEL i e e PRESET

¢ peraie counter for 30 minutes with nll covers in place for
tompernture stubilization,  Connect n 1 MHz standard o
INPUT A ond adjust ATC4 (nccessible theough the right
sidecover), fr an ollzern display.  Allow ten seeon s
hetween ndjustments for counter to moke mensurement.

All wavelorms taken with HP 176A Oscilloseope and
HP 10002A 5G:1 Divider Probe, Center line of grati-
cule Is zero volts,

- Qscillucope Setlhys
WAVEFORM [~SENSTxc | oo LBLOPE | SWEED
i V/em T -1 /em
1 L0059V | x X s
2 W02V | x X | ips
3 L 02V X X i T
4 NAY X X Lons
B .0hY x | x o
6 W2V X X L ops
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section VII
Clreuit Diagrame
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A8 OPERATION

GENERAL. This portion of the assembly contains elrevils for: GATE and
OVERFLOW lights, sample rate, print command, teansfer, and reset, Sec
timing dingram, Flgure 4-0,

GATE LIGHT, Tha GATE light indicates when matn gate Q20-Q21 is open,
Gate light driver Q2 receives input from muain gnte F-F A4ICEH (located un
function salector assembly Ad) and gate light one-shot Qb and Q6. During
short gate times, the gate light one-skot ensures o visible flash from the
GATE lght, However, during short sample rate periods, the GATE lght
will appear tobe on ali the imedue tothe timedelny inthegate Hight one-shot,

QVERFLOW LIGHT, 'The OVERFLOW light indicates when the last decnde
counter {IC7) hag excecded 9 counts, A positive pulse appears nt ICT7 (8)
when it changes from 0 Lo 0, This signal is received by QO and triggers
NAND gate F-F IC1Be¢, d. Wher the transfer pulse veeurs, a positive pulse
is applied to 1IC18a{B6) and 1216:0), This sipnal permits NAND gate F-F
IC1T¢, d Lo assume the st e of e preceding F-F (IC1Be, d), ¢nd OVER-
FLOW light is turned on,  After the sample rate perfod, a reset pulse is
applied to the {irst NAND gate F-F to set it for the next eycle,

SAMPLE RATE, When the main gate closes at end of gate time, JCI6bis
tripgered. ICI6B{10) gocs low and npplies haldoff to main gate F-TF A4ICS
{located un function selector assembly Ad).  Pin 10 nlso drives the mnin
gate and thwe base inhibit cirevit Q18 and Q10. IC16L{LL) goes high and
provides clock input for IC16n, if printer inbibil is not present,  When
IC16a is triggered, pin 16 goes high and turns on QLO and Q13, This gives
print commnnd and starts sample rate run-down efreuvits, I1C16a(14) goes
low and Lriggers ansfer onc-shot. At end of sample rate period, IC16a,
b are reset by IC16d, When IC16a and b are reset, they trigger reset ane-
shot QI1, 12, and 14,

PRINT COMMAND, When main gate Q20-Q21 closes at end of gate time,
Q10 {5 turned on and provides & 15 V to 0 V step (print command sfgnal} at
ABJI2(ND).

TRANSFER, The transfer one-shol mV s triggered when IC156a(14) goes
low at end of gate time, When triggered, IC16048) gues high nnd relenses
information in overflow storage circuits, Also at this time, IC17(3) goos
low ana transfers the count from deceade counters 1CL through ICT to bulfer
storage unjts IC8 through IC14, -

RESET, After sample rate period, the resctune-shot is triggered by IC16n
and b, At this lime, Al4 collector goes high and turns on resel amplifier
QI7. QL7 resets decade countevs ICL through I1CT to zero, and thne base
dividers ASICL through ASICH {located on time base assembly AB) w nine,
At the sama time2, Q11 vollector goes low and resets overflow NAND gate
F-F IC18e, d, and mam gate F-F A4ICH,

The resct one=shot Is also triggered (vin reset trigger cireuit Q7 ad Q8)
when RESET button 83 Is pressed or when Function Seleclor switeh 85 is
switched from one function to another,

A8 TROUBLESHOOTING

Use front and rear panel controls to seternne which seetionof the boardis
net working, Measureall DC voltages coming into the iward, check for loose
conncctions at elip-on wires, and make waveform mer urements, See See-
tion IV for operation details of sample rate F-IF IC16 o and b, Refer to
Paragraph 5-15 for boprd removal procedere,  When replacing board, be
sure clip-on  wires are comccted correctly,

WARNING
USE EXTREME CAUTION WHEN TROUBLE-

SHOOTING THIS ASSEMBLY AS +176 VOLTS
IS PRESENT AT MAN POINTS ON BOARD,

(17T Y | T N R . i ol 1 e | R B PN AN §

Use the following procedure to check the sample rate F-F number one (1C161):
n. Swileh Counter power OFF, and remove Ltop and holtom covers,

b, Discomnect repel {(white-red-gray) and holdoll (white-orange-green)
wires [rom bonred.

e, Disconnect and ground inhibit {white-orange-yellow) wiae,
d, Set Counter controls as follows:

Function Switeh CHECK

TIME BASE Lns

SAMPLE RATE pot FFull CCW (but not OFF)
SAMPLE RATE slide switch FAST

STORAGLE ON

e, Cheek ICI6 pinG with vseilloseope, The correet waveform §s o 6 Mz
square wave, [ the b Mz sigral is ghsent, refer w Ab time and Ad func-
tion selector,

. Check IC1H pins 10 and 11 with ascilluseope, The correct wavelorm
{5 pumber (1),

If unly one of the two signds at ICL6 pin 10 ur 1t is correet, replace JC16.
If nefther signal at IC15 pin 10 or 11 is correel, check proceding cireuvlts.

Use the following procedure to cheek the sample rate F-F number lwo
{ICIBA}): '

n. Repeat steps (o) throvgh W) whove,

b, Withuseillescope vr logle probe checlk ICE5 pin L, Dinl should be low,

¢, Press the Counter RESET switeh, and 1CI6 pin | should go high, If
a1 ostays low cheek 1C1G pin 45 i should be high, 10 1C1G pin 4 s high and
IC1H pin 1 stays low, repluee 1ICIG, I ICIG pin 4 s low, check Q4 the
printer inhibit amplifier,

d. Check ICLH pin 3 when RESET button §s pressed; pin 3 should go low
and clange bick W high when RESET s released, 1T ICLHH pin 3 levels nre
wrong, cheek the reset clreuit,

e, Cheek 1C15 pins L and 16 when RESET butlion is pressed; pin b should
go low and pin 14 shoeld go high when RESET is released, 1 IC16 pins 14
and 15 levels are wrong, replace ICLG,

Use the following procedure to check the sample rate and reset elreuits

i, Switch Countes puwer OFY,

b, On AB Counter Board, disconnect the two maip gate wires (white-red-
vivlet and white~-red-blue).

¢, Sct the Counter controls as follows:

Function Switeh 5ToP
TIMIE BASE L1 ops

SAMDPLE RATE slide switch NORM
CHANNEL Aand B

ATTEN X1
AC-DC AC
LEVEL PRESET
SEP-COM SED
STORAGE ON
INT-EXT INT

il i (RN [ n (L U ) L] L] o

d, Cheel ench of the test points listed in Table 8-1, with RESET butlan
pressed and then released.

Tabie 8-1, Reset-Sample Rate Troubles

- RESET RESET + b

Test Point Pressed | Released Il Indication is wrong cheek
CRb anude Y +1,4V RESET switeh
Q7 collector LTV ¢ ,2V Q7 or CR1
Q8 collector 2V NAY Q4
CRI11 anude + L B5V 1,4V cnl
Q14 vollector Bigh Low Ql4, CRI3
Qll collector Low High Qli, Q12
Q12 emitter Low High Qll1, Q12
Q17 emitter High Low Q17
IC16 pins 3 and 8 Low High ' CR1o
1IC16 pins 1L and 16 | Low - ICLH
e, Set the Coupter eontrols as follows:

Function Salector CHECK

TIME BASE .1
. SAMPLE RATE pot Full clockwlse

. Check the waveforms at QL3 collector 4 and Q16 emitter 5 when the
RESET button is pressed and released, Waveforms 4 and 5 are the eorrect
display, 1If the Q13 collector waveform s wroeng, check Q13. If the Q13
collector waveforms §s coreeet but the QLG emitter waveform is wrong check
QL6 and 16,

g. Clt ck the voltage at 1CLG pin 3,

h, Hola the RESET button in, The IC10 pin3 voltage should be high.| lte-
lease the RESET button and in § o 10 seconds pin 3 shoulu vo low, 1f IC16
pin 3 stays high, check ICIG,

§, Check the voltages at IC16 pins 3 and 8. If these voltages 4o not [ollow
1C10 pin 3, replnce CRIT.

Use the following procedure Lo check the transfer cireuit:

. Switeli Counte power OFF,

Figure 8-18

A6 CRYSTAL/OVEN
A7 OSCILLATOR/ AULTIPLIER

(Sce page 8-29)
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Circuit Dingrams

b, Set Counter cantrols as follows:

Function Switeh CHECK
TIME DASE 1 5 {sccond)
SAMPLE RATE slide switeh NORM
CHANNEL A and B

ATTEN X1
AC-DC AC
LEVEL PRESET
SEP-COM SED
STORAGE ON
INT-EXT INT

SAMPLE RATE pot for display time of one

socond,

¢, With a logic probe or oscilloscope check level
at ICL6 pin 4, It should alternate high and low for
about one-second at each level,

d, With a logic probe or oscilloscope check the
level at IC16 pin 10, 1t should alternate high and low
for about 1/10-5econd low and L-second high, I these
levels are wrong, check C7,

e, With a logic prole or vscilloscope check the
level at ICL6 pin 8, It should alternate hirh and low
for about 1/10-3ccond high and L-secoud o, If these
levels are wrong, check ICLS,

f, With alogie proheoroscilloscope cheik the leve.
at ICLT pin 3. It should alternate high nnd tow for nbout
1/10-second low and 1-second high,

g, Sct Counter STORAGE switch OFF, Check IC1T
pin 3; it should be low and pin one should be high, If
only pin 1 is correct (high), check ICIT, [If neither
pins 3 and 1 or IC17 are correct, check IC1G pin 0,
If 1C16 pin 9 is low, check ICIS, I IC106 pind is high,
check Q3 and CRI,

Use the following procedureto eheck the inhilit circuit;
a. Switch Counter power OFF,

b. Set the Counter controls as follows:

Function Switch CHECK
TIME BASE s
SAMPLE RATE slide switch FAST
CHANNEL A and B

ATTEN X1
AC-DC AC
LEVEL PRESET
SEP-COM SEDP
STORAGE ON
INT-EXT INT

SAMPLE RATE pot counterclockwise but on

c. With oscilloscope (verticnl: 2 V/em and sweep:
20 psccond/cm) check the wavelorm at the A8 inhibit
wire connection 9 {white-orange-yellow), and at the
game time cheek the Q13 collector 4 waveform, The
lower waveform is the correctinhibit display, and the
upper wavelorm is the correct Q13 display.

The positive pulse width should be about 100 micro-
seconds, and the negative pulse width should be about
6 microscconds plus the TIME BASE switch setting,
Check the negative pulse width in the TIME BASE

8-30
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switeh 1 us and 10 us positions. If the inhibit wave-
form is absent, check the wavelorm atClG-R44 junc-
tion 8, The correct displny Is waveform 8, I the
C16~-R44 waveform is correct but the Inhibit wave-
form i5 nhsent, check Q18 and Q19,

d. If the C16-R44 wavelorm is absent, check IC17
pins 4 and 6, Wavelorms at X6 and7 are the correct
dispiny for ICLT pins 4 and 5. Jf the ICLT pins 4 and
B wnveforms are correct, eneck IC17, I the IC17 pin
4 i5 wrong check the reset circuit, If the 117 pin 6
wavelorm is wrong, check IC15,

Uee the following procadure to check e GATE light
eircuijt:

a, Switeh Counter power OFF,
I, Set Counter controls as follows:

Function Switeh CHECK

TIME BASE ls

SAMPLE RATE slide switch NORM

SAMPLE RATE yat 2/3 clockwise {for the
GATE light o [lash about one second on and one
second off)

If the GATE light will not flash off and on at about one
second intervals, disconnect the A8 main gute signal
wire (white-red-blue); and connect a wire from this
AB pin to ground, The GATE light should be'on con-
tinuously, Remove the ground and the GATE light
should go off, I the GATE light does not go on and
off with the main gate pin grounded and open, check
the voltage at ABP1(A), The ABPI{(A) vcltage should
be akout B0 volts with a ground on AB white-red-blue
pin und ebout 2 volts or less with A8 white-red-blue
pin open, If the voltage at AB white-red-blue pinstays
high or low, check A8Q2. If the A9PI(A} voltnge is
greater thun 100 yolts, check DS8,

e, To check GATE light drive, measurethe voltage
al ABCRG anode with A8 white-red-blue pin open. It
shoula be about +3. 2 volts, If the voltage is less than
+2,B volts, check Q2, If the CR6 anode voltage s
nbout +3.6 volts, check Q2 and CR4. If the CR6 anode
voltage is less thun +1 volts, check the collector of
QE, If the @5 collector is less than .3 volt, check the
base of Q6. If Q6 base Is high and Qb rollector is low,
replace Q5, If QG collector is high, replace Q6.

d, For o chck of the GATE lightore-shot MV, set
the Counter controls as follows::

TIME BASE 1 us
SAMPLE RATE slide switch NORM
SAMPLE RATE pot about 2/3 clockwise

¢, Check the Q6 bacsc 2 nnd collector 3 waveforms
with SAMPLE RATE full clockwise, The correct wave-
formsare 2 and 3. I the waveforms are wrong, re-
‘[;lace Qb5 or Q0 as determined by the following con-
itions:

If Q6 base goes low and collector stays low. replace
Q6. If Q6 collector goes high Lut does not remain
high for 50 to 100 milliseconds replace Q5.
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AB OPERATION

CENBRAL, Thisporltiopolthe nssenbly contubng main
gale Q20 and Q21, hlankibng enceder clreuils, deepde
counters (IC1 shirangh ICT), sud bulfer storage clreuily
(1CB through 1IC14),

MAIN GATLE, Q20-Q21 muke up ntwo-inpat AND gate,
When Q21 base goos Iow, the transistor 18 eot-off and
gate is open, Now, palses al Q21 base will gppesr at
the collectur (gate vulput), From here, the pulses
pass un W dreiver Q22, Q2J, und doende counters,

BLANKING ENCODERS, Fin 10 of cach deeade coun-
ter I8 controlled by s respective blanking encodoy
oireujt, 1C10-1C20. ICIH nnd IC20 nre identienl six-
gection ihverters, Inthis elrenit the foverters provide
Yinnking of the disploy zeros to the left of the signifi-
cant digit,  Ench eirenit receives npul from TIME
BASE/MULTIPLIER switch 84 (whieh works in con-
junetion with Funetion Selector switeh 85) or REMOTE
DPROGRAM conneelor J8, and the proceding ercoder
eireult,

For exsunple, with TIME BABE/MULTIPLIER switeh
54 set to 10 5, nnd Funetion Selector switch 55 sot to
PERIOD AVG A, 1C20(11), tnverier E, will go low and
the tnverier E output will go high, This will nllow the
digplay tese for 1C6 o he unblnnked and at the same
time will couple the signnl to the preceding blanking
epcoder ejrenit, inverter I3 through fnverter B,

DECADE COUNTERS, When mabn gule §s8 open, ICI
through ICT caunt the pumber of pulses and provide n
four-line BCD code W huffer storage cireuits, When
pin 10 of deeade I8 low, display tube for that decade
is blanked,
t

Decnde counter IC) §s a high-gpeed (greater than 10
MUz), non-blanking decade, All deeade counturs ro-
celve input on pin 0 and supply o divide-by-10 output
on pinB, The deeades provide -842) (DCBA} BCDout -
put te buffer storage elreults, Refer to Table B-2,

Tuble 8-2, Decade Counter Quiput

H =Righ (>1,6V), L < Low {<0,4V)
Pin Nunhber
Digit i ) T 15
Blank L L L L
0 I I | H
1 I I i L
2 I B L H
3 H 1 L L
4 H L H H
b i L H L
8 H L L H
7 H L L L
8 L i M H
f L 11 14 L

Figure 8-20

AB COUNTER BOQARD
(Sheet 1 of 2)
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Seelion VI
Cirenit Dingrams

DUFFER STORAGE CIRCUITS, These circuits hive
four inputs and elght ontputs, Four of the output Hnes
earry coded Infurmation o the decoder deivers ondis-
play honrd assembly AY, The uiher [our oulpats are
1421 BCD code for DIGITAL RECORDER conneclor
an rear panel,  When STORAGE switel 59 i ON, pin
B of bufeer slorpge eleenils inheld high, This prevents
information iy deeade counters (rom reaching the
Inffer storage circults,  When e eonsfer pulse
neeurs, pin § goes Llow, and Information in the decade
counlers prsses through affer storage elrevits and
on Lo deender drivers on displny honrd A8, Fefer Ly
Tuble B-3,

Tible -3, DBuffer Stornee Quiput

o= High (>2,1V), L = Low (<0, 4V)
Pin Number
Diyit T 3 1 T3
Blank I, | L L
0 i i 1] {
1 i I N L
2 1 " L i
3 i I L L
4 il L 1] H
b Il L li L
6 I L L H
7 I L L L
B L H il I
it L, i 1] L

b

AB TROUBLESHOQTING

Mensure all DT voltages com$ng into the boarr, check
fur luose conections utelip-on wires, Referwo Para-
geaph 6=16 for hoard removid procedure,  When re-
plaeing Bonrd, he sure clip-on wires are connected
correctly,

WARNING
USE BEXTREME CAUTION WHEN TROUBLE-

SHOOTING THIS ASSEMBLY AB +176 VOL'TS
158 PRESENT AT MANY IPPOINTS ON BCARD,

Use the Tollowing procedure o loeate trouble in the
counting section of the Counter Banrd, Al,

n, Switch power OFF,
I, Copnect the Counter rear pinel U5C receptacle

to the front CHANNEL A INPUT receplacle with a
coaxinl eable,

@ Registered Trademarg - Burrovghs Cerurntlun.
B-32

Mudal 532618

¢, Bal the Countey controls ns follows:

Funetion Switeh START
TIMI BASE R WIT:

SAMDPLE RATE slide swileh NORM
CHARNNEL A and I3

ATTEN X1
AC-DC AC
LEVEL PRESET
SEP-COM SED
STORAGE ON
INT=-EXT INT

SAMDPLE RATE put on hut counterclockwise

NOTLE

The nixle® digplay will show nub.erals
changhiy eountinuously,  The left df, dtwill
change ot 1/10-second intervals nrd Uie
others nre changing at shorter times,

d. With an uscillogeope check the test points listed
helow for the signals listed:

Correct Signnl

Test Point (Square Wave)

Q20-Q21 Collectors 10 MUz

Q22 Collector 10 MHz

Q23 Collector 10 MH2

ICI pin B 1 MHz

IC2 pin 8 120 kliz

IC3 pin 8 1) kilz

IC4 pin 8 1 kHz

1C6 pin 8 100 =

ICoping 10 Hz

iCtping 1 iz j

IL any sigoal s absent check the nssocinted IC,

¢, DPress the STOP button, Check the deeade coun-
ters output {IC1 to ICT) with Table 8+2, and check the
buffer storage outpul with Teble 8-2, The deende coun-
ters, buffer storage, and nixie@ display tubes should
agree, The huffer storage printer output pins (2, 4,
13, 16) should be opposite of the displny (1, 3, 14, 16),
Alipossll)le combinations for ench digit eanbe checked
by pressing the START and STOPR buttons Lo change
the display. t

f. If one displny nlxle@ s suspected w be showlng
n wrong digit, press the START button apd set the
TIME BASE switeh so the suspected pixidd changes
onee per second, Press the STOP hutton when the
suspected diglt should be on, Check the #isocipted
deeade counter and huffer storage for corge output,
If the decade and huifer are OK, the nixidYaiver or
nixiAlY may ve bad, Switch nixi tubes to check
them. Replace the decoder deivar IC if necessary,

If the upused zeros are not blanking correctly, check
the blanking inverters (IC19 and 1C20), 'The invertor
should send a low to pin 10of ench decade(IC1 o ICT)
that should be Hlanked,

02803-2
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Bection VIII
Circuit Diagrams

A9 OPERATION

This assembly Includes decoder drivers IC1 through
ICTand digital display tubes D51 through DS7, Dreak-
down diodes CRB and CRO clamp tne B+ voltage Lo
digital display tubes, The deroder drivers recelve
-8421 (DCBA) BCD code from bulfer storage circults
on AB. This information Is deciphered within the unit
and provides an output to one of the display tube cle-
ments {0, 1, 2, ete). A low (about +2V) to an element
of the display tube will light that number. Numbers
which are not lighted are held high (about +86V}, The
digital display tubes also containdecimal points, Refer
ll) Tnble 8'4»

AS TROUBLESHOOTING

Check DC voltages comling into the board (+6. 1V at
P1(D) and + 175V at PIE), Measure DC voltage al
junction o1 CRB and CRO (should be nbout +65 te 70V).
Voltage «t CRB cathode should be aboul +160V, Refer
to Paragraph 6-16 for hoard removal procedure,
When replacing board, by sure clip-on wires are
connected correctly,

WARNING

U'i% EXTREME CAUTIONWHEN TROUBLE-
SHOQOTING THIS ASSEMBLY AS +17T6 VOLTS
5 PRESENT AT MANY POINTS ON BOARD,

[

Model B3IZ5D

A12 OPERATION

This nasembly contains eight neon lamps localed on
right of display, Lamps are designated Mz, kliz,
ms, j8, ns, * (asterisk), and GATE. With exception
of GATE lamp, all lamps are controlled by TIME
BASE/MULTIPLIER switch 54 und Function Sclector
awitch 85, This assembly may be programed {rom
JB (REMOTE PROGRAM connector) when Function
Selector switeh 's set to EXT, GATE light Is con-
trolled by gale light driver on A8 agsembly,

A12 TROUBLESHOOTING

Check DC veltages and sce that no wires are hroken
or disconnected, Refer to Paragraph 6-17 for hoar
removal proced re, When replicing hoird, be su e
clip-on wires nre connected correctly,

WARNING

USE EXTREME CAUTION WHEN TROUBLE-
SHOOTING THIS ASSEMBLY A5 +175VOLTS
IS PRESENT AT MANY POINTS ON BOARD,

Tuable 8-4, Decoder Driver

il i Decoder Driver (H = High, L = Low)
; L =<0, :nv?‘ult{wo.w 10 Line Output i = > 35V, L =<3V
Dugit Pin Number Pin Number ’ﬂii',‘ﬁi’.ﬁi
a | 7 s || t| 213! 4| |2] 1314|161
ank | L | ol oo il ajuln|w ||| |a |0 | Non
0 Hlw |||l |l |uwla|u|n{n 0
1 gl lu|lov|wlovialele ||l |n8 1
2 n gl o|lullaleloaluw|uw|lalw v |n 2
3 H (|l ovlofluw |l wjur|L| e |uwjulun ]l |n 3
4 w |l wluwflalw | n|lun|L e |lualn jnln 4
B g lo!luwloiuwlw|uwluw|n|L|8in |8 |n 5
6 O N T O O T | T IO O T G O 1 6
7 H|L|L|L]| & g lw|w ||l H|L | |n 1
'8 L{a| B |H|B | BB B0 |0} HIH]L|H 8
9 L|lale ||| w]uw]luwin|unju{n|H|L 0
8-24 02803-2




Seetion VIIL

Model 53268 : Circult Dingriams
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Bection VI
Clrenit Dinprams

A0 OPERATION

This assembly supplies +12 volts and -12 velts, The
two regulntor elrcuils depend un ench olher for epe, -
ating bing, The <12V supply wlso sives bias to 46, 1
volt regulittor an ALY, I the «12V or 12V regelntor
Is overloaded, it will tuen off the other regulator,
This, in turn, Wil shut off the regulator being over-
londed, Tu reslore power, reset swileh 51 must he
momentarily closed quﬁh down}, ur AC lne volluge
interrupted,

A10 TROUBLESHOOTING

If there 3s no output, try pushing resel switeh 81 on
hourd, If supply does nol restart, nlespately dig.
connect lends from XA10 (pins 9, 10and 1, 2) while
trying resel switeh ngadn, Make resisbiee meisures
monts to eheck diodes and transistors,

CAUTION a

DO NOT SHORT METAL PLATES PRO-
TRUIING FROM BOARD, THESE ARE
HEAT SINKS FOR A10Q2 AND Q5 AND ARE
"HOT" TO THE COLLECTORS OF THESE
TRANSISTORS,

B8-36

Mudel 63263

A1l OPERATION

This etrenit supplies +176 volts and +0, 1 volls,  The
+ 176 volts supply operates the digltal displny tubes
and the ponuneintor lemps, The +6. 1 volt supply Is
used primarlly W operate the integented elreuils
tiroughout the nstrament,  The +6, 1 volt supply §s n
series regulator cireuit and raceives operating bing
from the ~12 volt supply on Al0,

ATl TROUBLESHOQOTIMG

Make voltigge and resistanee mesirements, I Lrouble
is encountered with 6, 1 volt supply, cheek to see
bt =12 voll bins is al pin 10,

WARNING
USE EXTREME CAUTION WHEN TROURBLE-

SHOQTING 'THIS ASSEMBLY AS + 176 VOLI'S
IS PRESENT AT MANY POINTS ON NOARD,

02803-2




Seetion VII

Modul 63261 Clreufl Dingrams
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MANUAL CHANGES

" MANUAL DESCRIPYION
INSTRUMENT:  B326A/D

SERIAL PREFIX: 1216A

DATE PRINTED: JULY 10873

CHANGE DATE:  Fabruary 20, 1078

{This change supeisedes all carller dated changas)
® Make ull changaos listed os ERRATA,

@ Check the following .able for your instrument’s

serial prafix or serial number and make listed
changels) 10 manual,

HP FART NO: 06326 30013
IF YOUR INSTRUMENT MAKE THE
HAS SERIAL PREFIX FOLLOWING CHANGES

QR SERIAL NUMBER TO YOUR MANUAL

IF YOUR INSTRUMENT MAKE THE
HAS SERIAL PREF*Y. FOLLOWING CHANGES
OR SERIAL NUMJER TO YOUI MANUAL

» NEW OR REVISED ITEM
ERRATA

Page 7-3, Figure 7-2:

Chenge K1 to K6; K2 ta K6; K3 to K7; K4 ta iK8; K6 to K1; KG to K2; K7 to K3; K8 to K4,

»Page B7, Table 6-3, RATIO A/B Cant'd;

Defate tuble and NOTE and replace with following:

TIME BASE/MULTIPLIER

1
10
102
10°
104
10°
108
107
l 108

QISPLAY

|
5
.60
600
6000
60000
600000
6000000

OVERFLOW .0000000




